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All Working Parts — 
Contained in Removable 


Barrel—New Barrel 
Installed in Jiffy 


MATHEWS 


HYDRANTS 
Made by R.D. Wood Company 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in 
sand molds) and R. D. Wood Gate Valves 


@ The barrel, containing all 


the working parts of the hy- 


drant, is readily removed for : 


inspection or for repair by 
simply unscrewing from the 
elbow and withdrawing from 
the protection case. No ex- 


cavating. 


e@ This exclusive Mathews 


feature eliminates any need © 


for repair work on the job. A 


spare barrel can be inserted | 


in a few 
broken barrel repaired in the 


shop. 


@ With automobile accidents 


breaking an increasing num- 


minutes and the — 


ber of hydrants, this speed 


of replacement is of tre- 


mendous importance in main- 


taining community fire 


protection 


No Other Hydrant — 
Offers So Many 

Essential Features 


Compression type valve prevents 
flooding » Head turns 360° » Re- 
placeable head « Nozzle sections 
easily changed « Nozzle sections 
easily raised or lowered without 
excavating « Protection case of 
“Sand-Spun’’ cast iron for strength, 
toughness, elasticity « Operating 
thread only part to be lubricated 
« All working parts contained in 
removable barrel « A modern bar- 
rel makes an old Mathews good as 
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new Available with mechanical- 


joint pipe connections 
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WHERE PIPE LINES 
ARE CONCERNED... 


fy 


In ling the 30” Lock 
Joint line for Ciudad Trujillo 
in the Dominican Republic. This line, 
undamaged by shocks which destroyed 
many structures in the vicinity, gave 
unimpaired service throughout the 
severe earthquake of 1940. 


RIGHT—Damage attending the rup 
ture of a large water main in a 
crowded community. 


ONE SLIGHT FLAW IN A PIPE _ normal ground settlement but traffic vi- 


brations and variations in temperature, 
The high factor of safety assured by its 
time-tested design of reinforcement pro- 
vides for every pipe an abundant reserve 
against water hammer and pressure 


may develop the proportions of a major 
catastrophe when an important water 
line ruptures in a crowded area. Utilities 
can be impaired, property flooded, traf- 
fic stalled, business lost, life endangered. 
A bad break in more ways than one, but Surges. Experience shows conclusively 
a break which could be avoided by using that Lock Joint Pressure Pipe does not 
Lock Joint Pressure Pipe. fail. 

Lock Joint’s water-tight expansion When planning your next water sup- 
joints built into every section of pipe ply main—specify Lock Joint Concrete 
provide unrestrained flexibility under Pressure Pipe—the pipe with a proven 
back loads to accommodate not only record of safety. 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P.O. Box 269, East Orange, N. J. 
Pressure Pipe Plants: Wharton, N. J. 

Turner, Kan. * Detroit, Mich. * Columbia, S. C. 
BRANCH OFFICES: Casper, Wyo. « Cheyenne, Wyo. - Denver, Col 
Kansas City, Mo. « Valley Park, Mo. + Chicago, Ill. + Rock Island, Ill 
Wichita, Kan. - Kenilworth, N. J. « Hartford, Conn. « Tucumcari, N. M 
Oklahoma City, Okla. - Tulsa, Okla. + Beloit, Wis. - Hato Rey, P.R 
SCOPE OF SERVICES—Lock Joint Pipe Company spe- 
cializes in the manufacture and installation of Reinforced 
Concrete Pressure Pipe for Water Supply and Distribu- 
tion Mains in a wide range of diameters from 16” up as 
well as Concrete Pipe of all types for Sanitary Sewers, 
Storm Drains, Culverts and Subaqueouse Lines. 
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Original meter pur- 
chased 1913 


Oil-enclosed type geor 
train installed 1925 


New, current-model 
measuring chamber as- 
sembly installed 1953 


1S THIS METER? 
a4 


® i . T t was built in 1913... but it's almost as new as today. 


Its working parts have been completely replaced. Its performance matches 
every standard of modern metering practice. 
The parts used to repair this meter at its iast overhaul are identical oe ees iad | 
to those used in the latest Trident meters. i et 
Making modern parts fit “old'’ meters has been a fixed Neptune policy for over 50 years. 
It is just one of the extra advantages that make Tridents 


a better buy... both for today and for the years to come. 


NEPTUNE METER COMPANY 
50 West 50th Street, New York 20, N. Y. 


NEPTUNE METERS, LTD. 
1430 Lokeshore Road, Toronto 14, Ontario 
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Wauen A CAST IRON water, gas or 
sewer line crosses a stream flexible joint pipe 
is frequently used. Joints that will 

deflect enough to meet installation and 
post-installation conditions and remain tight 
are most important in a submarine installation. 


U. S. flexible joint pipe in all sizes, and 

pipe 30-inch and larger with other types of 
joints, are produced by the pit cast process. 
In sizes 2-inch through 24-inch, U. S. pipe is 
cast centrifugally in metal molds with 
bell-and-spigot, mechanical joint or plain ends. 


Rigid quality controls are employed 
throughout the manufacture of all types of 
U.S. cast iron pipe from raw materials 
to finished products. 


United States Pipe and Foundry Co., 
General Offices, Burlington. N. J. Plants 
and Sales Offices Throughout the U.S.A. 


| 4\ R. 
| oo Lithographed on stone for U. S. Pipe and Foundry Co.Xby John A. Noble, A. N. A. | | 
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COMING MEETINGS © 


Vol. 45, No. 6 


AWWA SECTIONS 


June 17—New Jersey Section Sum- 
mer Outing and Inspection of Johns- 
Manville Research Center, Finderne. 
Luncheon at Martinsville Inn, Martins- 
ville. Secretary, C. B. Tygert, Wal- 
lace & Tiernan Co., Inc., Box 178, 


Newark 1, N.J. 


June 17-19—Pennsylvania Section 
at Hershey Hotel, Hershey. Secre- 
tary, L. S. Morgan, Div. Engr., State 
Dept. of Health, Greensburg. 


Sept. 3-4—West Virginia Section 
at Hotel Morgan, Morgantown. Sec- 
retary, Harry K. Gidley, Director, Div. 
of San. Eng., State Dept. of Health, 
Charleston. 


Sept. 1-5—Minnesota Section at 
Royal Alexandria Hotel, Winnipeg. 
Secretary, Leonard N. Thompson, Gen. 
Mgr., Water Dept., St. Paul, Minn. 


Sept. 3-4—Michigan Section at 
Escanaba. Secretary, T. L. Vander 
Velde, Chief, Sec. of Water Supply, 
State Dept. of Health, Lansing. 


x Sept. 10-11—New York Section at 


Lake Placid Club, Lake Placid. Act- 
ing Secretary, Kimball Blanchard, Rm. 
1922, 50 W. 50th St., New York 20, 
N.Y. 


(Continued on page 10) 


Sept. 10-11—Ohio Section at Hotel 
Cleveland, Cleveland. Secretary, M. 
E. Druley, Dist. Mgr., Dayton Power 
& Light Co., Wilmington. if 

Sept. 
Section at Hotel Owensboro, Owens- 
boro. Secretary, J. Wiley Finney, Jr., 
Asst. Director, State Dept. of Public 
Health, 420 6th Ave., N., Nashville 3, 
Tenn. 


Sept. 22-23—Rocky Mountain Sec- 
tion at LaFonda Hotel, Sante Fe. 
Secretary, George J. Turre, San. Engr., 
Board of Water Comrs., Box 600, 
Denver, Colo. 


Sept. 22-24—Wisconsin Section at 
Hotel Pfister, Milwaukee. Secretary, 
Leon A. Smith, Supt., Water & Sew- 
erage, City Hall, Madison 3. 


Sept. 27-29—Missouri Section at 
Elms Hotel, Excelsior Springs. Sec- 
retary, Warren A. Kramer, Div. of 
Health, State Office Bldg., Jefferson 
City, Mo. 


OTHER ORGANIZATIONS 


June 8-12 Water 
Sewage Short Course and Conference, 
Univ. of Alabama, University. Details 
from D. H. McLean, Prof., Dept. of 
Civ. Eng., Box 3752, University, Ala. 


Alabama and 
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Because it is designed for 
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continued high carrying capacity and will not tuberculate... 


reduces the operating cost of your system 


It has been proved again and again 
—through performance records— 
that Transite* Pressure Pipe reduces 
pipe line operating costs. 

There’s good reason for this. Be- 
cause of Transite Pipe’s smooth 
inner surface and asbestos-cement 
composition, its initial high flow 
capacity (C= 140) can never be re- 
duced by tuberculation. This absence 
of tuberculation is an assurance that 
a full flow of water will be maintained 
for years to come. Pumps can be 
operated closer to peak efficiency, 
therefore pumping costs can be held 
to a minimum. 

There are many other ways in 
which Transite Pressure Pipe cuts 
costs ... not only for operation but 
also for installation and maintenance: 


@ It enables the use of smaller pipe sizes— 
because systems can be designed without 
allowance for future flow reduction due to 
tuberculation. 


@ It is light in weight, easy to handle, fast 
and economical to install. 3 


@ Itsfactory-made joints are easily assembled 
stay tight in service, reduce water losses. 


@ Itshigh corrosion resistance assures main- - 
tenance-free performance ina wide variety © 
of soils. 


Why not find out more about this 
durable, cost reducing pipe? Many 

of its installation and operating ad- 
vantages are illustrated in detail in 

our Pressure Pipe Brochure TR-11A. 

For your copy, write Johns-Manville, 4 
Box 60, New York 16, N. Y. 


*Transite is a Johns-Manville registered trademark 


Johns-Manville TRANSITE 


PRESSURE PIPE 


Transité Pressure Pipe 
| 
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June 15-19—Gordon Research Con- 
ference on Ion Exchange, AAAS, New 
Hampton School, New Hampton, N.H. 
Details from W. George Parks, Di- 
rector, Dept. of Chemistry, Univ. of 
Rhode Island, Kingston, R.I. 


June 16-19—Spring Technical Meet- 
ing and Welding Exposition of Ameri- 
can Welding Society at Shamrock 
Hotel, Houston, Tex. Details from 
Society at 12 E. 41st St., New York 
17, N.Y. 


June 16-19—American Welding So- 
ciety Exposition at Shamrock Hotel 
Hall of Exhibits, Houston, Tex. De- 
tails from AWS at Rm. 1006, 12 E. 
41st St., New York 17, N.Y. 


June 21-27—Congres International 
de Chimie Industrielle, Paris, France. 
Details from Societe de Chimie Indus- 
trielle, 28, Rue Saint-Dominique, Paris 
VII, France. 


June 29-July 3—American Society 
for Testing Materials, Chalfonte-Had- 
don Hall, Atlantic City, N.J. Details 
from Robert J. Painter, Exec. Secy., 
1916 Race St., Philadelphia 3, Pa. 


Sept. 28-30—New England Water 
Works Assn., Poland Spring House, 


(Continued from page 8) 


Poland Spring, Me. Details from 
Joseph C. Knox, Secy., 73 Tremont 
St., Boston 8, Mass. 


Oct. 8-9—National Conference on 
Industrial Hydraulics, Sheraton Hotel, 
Chicago. Details from Otmar E. 
Teichman, Conference Director, IIli- 
nois Inst. of Technology, 35 W. 33rd 
St., Chicago 16, III. 


Oct. 13-16—Federation of Sewage 
and Industrial Wastes Assns., Munici- 
pal Auditorium, Miami, Fla. Details 
from W. H. Wisely, 325 Illinois Bldg., 
Champaign, III. 


Oct. 26—29—American Public Works 
Assn., New Orleans, La. Details from 
D. F. Herrick, Exec. Secy., 1313 E. 
60th St., Chicago 37, IIl. 


Oct. 27-30—National Water Well 
Assn. at Hotel Benjamin Franklin, 
Philadelphia, Pa. Details from Robert 
R. Storm, Exec. Secy., 811 W. Spring- 
field, Champaign, II]. 


Nov. 8-11—National Inst. of Gov- 
ernmental Purchasing at Netherlands 
Plaza, Cincinnati, Ohio. Details from 
Albert H. Hall, Exec. Director, 730 
Jackson P1., N.W., Washington 6, D.C. 


Prepare now for 
SEATTLE, WASH. 
May 23-28, 1953 


74th Annual Conference 


| 

we 

barrel 


Investigate 


AMBERLITE IR-120 


... the high capacity 
cation exchanger 


This modern ion exchange resin 
brings you these important savings: 


Lower regenerant costs. Salt replaces 
higher cost chemicals. 


Lower labor costs. AMBerute IR- 
120 stretches operational cycles— 
reduces frequency of regeneration. 


Lower replacement costs. AMBER- 
Lite IR-120 is rugged, gives years 
of trouble-free service with mini- 
mum attrition losses. 


Lower equipment costs AMBER- 
uite IR-120 has high capacity, re- 
quires smaller size treating units. 


Ask your water-treating equipment 
supplier or your consulting engineer 
about Ampertite IR-120 — for 
your new water softening unit, or 
as money-saving replacement for 
old fashioned exchangers in your 
present unit. 

AMBERLITE is a trade-mark, Reg. U.S. Pat. Off. 
and in principal foreign countries. 


ROHM & HAAS COMPANY 
THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


——— 


ROHM ¢ HAAS COMPANY 
THE RESINOUS PRODUCTS BiVIcION 
Washington Square, Philadelphio 5. Pa Gentlemen: Please send me complete 
Representatives in pris foreig technical data on AMBERLITE IR-120. 


Name 


Firm name 
Address 
City, 
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WATER 
STORAGE 


high above 
NIAGARA 


PITTSBURGH-DES MOINES 


F dimes from the ceaseless roar of Niagara, is this dependable elevated 
x reservoir of water for the community needs of the city The 2,000,000- 


gallon Pittsburgh-Des Moines Elevated Steel Tank is our low head-range Radial 
Cone Bottom design, 101’ 0’ diameter, 35’ 0’’ head range, with height to bottom 


104’ 0’’. For full information on this and other modern Pittsburgh-Des Moines _ fil, 
Elevated Steel Tank types, write for our new 20-page Bulletin 101. = 


PITTSBURGH - DES MOINES STEEL CO. 
Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 
PITTSBURGH (25), . . ..3424 Neville Island DES MOINES (8) 925 Tuttle Street 
NEWARK (2), . . 221 Industrial Office Bidg. DALLAS (1), . . . 1229 Praetorian Building 
CHICAGO (3), 1228 First National Bank Bidg. SEATTLE... .. 
LOS ANGELES (48), . . 6399 Wilshire Bivd SANTA CLARA, CAL. . 631 Alviso Road 
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KEYS TO BETTER WATER 


PROBLEM: Turbidity, Color, Hardness, Iron, Alkalinity 


PRECIPITATORS remove dirt, 
color, hardness, iron, alkalinity, 
silica, fluorides, taste, 
odor by ccagulation, 
precipitation, and set- 
tling. Sludge-blanket 
saves space, chemicals, time! 
Horizontal or vertical designs 
of any capacity. Units to triple 
capacities of settling basins. 


PROBLEM: Hardness with some Iron, Manganese 


SOFTENERS quickly reduce 
hardness to zero, while remov- 
ing troublesome iron, 
manganese. Positive 
results—no waste dis- 
posal problem. Easy 
to operate, low installation cost. 
Pressure or gravity units — any 
capacity. Permutit automatic 
controls save operator’s time, 
increase efficiency of old plants. 


PROBLEM: Hard, Clear Water 


SPIRACTORS soften on new 
principle — catalytic precipita- 
tion. Hard water and 
lime-soda swirl 
ward through catalyst” 
granules. Precipitates 
fall to bottom as easily dispos- 


soft, clear, ready for filtration. 
Total reaction time is 8 minutes. 


PROBLEM: Traces of Dirt, Oil, Iron 


FILTERS trap the last traces of 
suspended impurities, deliver a 
crystal-clear effluent. 


Permutit rapid sand 
Vad filters and gravity 
types feature auto- 


matic controls. Wash, rewash 
and return to service — with no 


operator present! 


FREE WATER ANALYSIS 
free bulletins on any water condi- 


tioning problem. Permutit will ana- B 
lyze your water supply, make recom- 
mendations without obligation. THE 


PermMutTit Company, Dept. JA-6, 
330 W. 42nd St., New York 36, N. Y. 


WATER CONDITIONING HEADQUARTERS FOR OVER 40 YEARS 


| 

| 


For the Convenience of 


na WATER WORKS OFFICIALS 


The Hersey Manufacturing Company has long maintained branch establish- 
ments in the most convenient centers throughout the United States. 

These branches are staffed by an efficient personnel, men who know 
HERSEY WATER METERS from the small Disc Meter to the giant Detector Meter. 

More than 67 years of water meter experience is at your service at all of 
our branches. Contact the branch nearest you. 


For efficient operation, accurate registration and lowest maintenance cost, 
HERSEY WATER METERS are the answer. 


HERSEY MANUFACTURING COMPANY _ 
SOUTH BOSTON, MASS. 


SRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA -— DALLAS — cwicaco 
SAN — tos ANGELES 
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eliminates repacking 


and tightening! 


Maintenance is reduced to a mini- 
mum on Mueller Gate Valves with 
“O” Ring Seals replacing conven- 
tional packing. The lower “O” ring 
is the pressure seal and is located 
below the thrust collar. The upper 
“O” ring is the dirt seal and is located 
above the thrust collar. The space 
between the “O” rings is filled with 
a special lubricant to permanently 
lubricate the thrust collar and “tO” 
rings each time the valve is operated. 
“O” rings have proved to be highly 
effective and do not deteriorate — 
assuring a long-life pressure seal. 


Mueller Gate Valves are fully bronze 
mounted and all working parts are 
made of special high grade bronze 
for maximum corrosion resistance. 
“O” Ring Seals furnished, when spe- 
cified, at same price as conventionally 
packed valves. Meet AWWA speci- 
fications. Contact your Mueller rep- 
resentative or write direct for details. 


MUELLER co. 


CHATTANOOGA, TENNESSEE 
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For all-round economy, 


Every community is inter- 
ested in saving money 
which is why so many de- 
cide on water mains of 
“Century” pressure pipe! 


Right from the first this 
sturdy piping helps keep costs 
low. Because it is light and 
easy to handle, work crews 
move and lay it more 
efficiently. The Simplex 
Coupling allows curves to be 
made economically and quickly 
up to five degrees at each joint. 


And as the years pass, 
“Century” pipe stays eco- 
nomical. It keeps on serving at 
full flow longer because it can- 
not rust, will not tuberculate, 
and actually grows stronger 
with age! 


If you should like more infor- 

mation about this economical 

pipe, write for your free copy . 

of “Mains Without Mainte- “Century” pipe, 4’ Class 150, ready for 
nance’’—an authoritative laying In trench in Oakland, Oklahoma. 
booklet containing data of 

value to anyone interested in 


water main pipes. Write today! Nature made asbestos. . . 


Keasbey & Mattison has made 
it serve mankind since 1873 
KEASBEY & MATTISON 
COMPANY AMBLER PENNSYLVANIA 
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Water Clarifier 


The answer to all these questions is YES 
...if you buy a Graver REACTIVATOR. 


The photograph presents a good 
example. It shows a Graver REACTI- 
VATOR housed in a plain concrete 
outer shell in which the REACTIVATOR 
occupies a space only 23 feet square. 
This Graver unit, together with Graver 
Gravity Filters and Chemical Feeder, 
installed alongside, clarifies and also 
purifies water at the rate of 860,000 
gallons per day. 


The raw water supply is extremely 
variable in characteristics. Its turbidity 


JOURNAL AWWA 


LOW TuRBiDiTy 


UNIFORM EFFLUENT QUALITY 
ECONOMICAL OPERATION 


Is the 


Water ( larifier 
COMPACrY 


Q 
ECONOMICA, TO BUILD 
EASY To OPERATE 


ranges from 20 to 200 ppm. It is highly 


contaminated with industrial waste. 
But in spite of these diflicult conditions, 
the Graver REACTIVATOR produces 


an effluent that consistently contains 
less than 5 ppm turbidity. 


Its operating cost is extremely low. 
Its ability to handle surges is excellent. 
It can be operated by unskilled per- 
sonnel, 


You can obtain similar results with 


a Graver REACTIVATOR. 


Complete information sent upon request. 


GRAVER WATER CONDITIONING CO. 


Division of Graver 


nk & Mfg. Co., Inc . 


DEPT. AWW-R, 216 WEST 14TH STREET, NEW YORK 11, N.Y. 
fn Conada: The Bird-Archer Co., Ltd, Cobourg, Ontario + in Mexico: Proveedores Tecnicos, S. A., Pueblo 259, Mexico 7, D. ’. 
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ADVANCED BADGER ENGINEERING 
DringS yOu BADGER 


Make a place in your set-up for Badger 
Meter Testers. You need them... 1 — 
Because they faithfully record meter accu- 
racies and help you to increase revenue... 
2 — Because, with their Visible Rate-of- 
Flow Indicators, they accurately indicate 
rates of flow from 1/16-gallon to 160 gal- 
lons per minute . .. positively, not just 
proportionally ... 3 — Because they act 
as insurance against water revenue losses. 
BADGER METER TESTERS are the only 
completely equipped testers made. NO 
EXTRAS TO BUY. 

Four sizes available . . . to handle two, 
four, six or eight 54-inch meters of any 
make, as well as varying quantities of 


Eight-station 
Meter Tester 


larger sizes up to and including 2-inch. 
Depending on your requirements you may 
select any of these four combinations of 
BADGER METER TESTERS...1—With 
BOTH large and small Visible Flow In- 
dicators and BOTH 10-gal. and 100-gal. 
calibrated tanks; 2—Wéith large indicator 
only; 3 — With small indicator only; 
4 — Without either indicator. 

Spacer pipes are furnished for fill-in when- 
ever it is necessary to test fewer than the 
total meter-capacity of the tester. 

In every detail BADGER METER TEST- 
ERS are soundly engineered to serve you 
long and accurately. Write for further in- 
formation and prices. 


J 


BADGER METER MFG. CO., Milwaukee 45, Wis. 


Branch Offices: New York City @ Philadelphia ® Worcester, Mass. ® Savannah, Ga. 
Cincinnati @ Kansas City ® Waco, Texas ®@ Salt Lake City, Utah 
Guthrie, Okla. © Seattle, Wash. © Los Angeles 


BADGER QWazez METERS 


“*MEASURING THE WATER OF THE WORLD” 


FOR ACCURACY © LOW-COST MAINTENANCE © DURABILITY © SENSITIVITY 
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_ He Fought Three Days and Nights _ 


Lieutenant Colonel 


Kaymond 6. Davis, USMC 
ap. Medal of Honor 


Cow, BATTLE-WEARY, the Marines 
were re-deploying toward Hungnam. A rifle 
company was guarding a mountain pass 
vital to the withdrawal of two regiments. 
The company became surrounded. If help 
didn’t come, 6.000 men were lost. 

Into this situation. Lieutenant Colonel 
Davis boldly led his Marine battalion. Over 
eight miles ef heavily defended icy trail 
they attacked, and across three ridges deep 
in snow. 

They fought three days and nights. But 
finally Colonel Davis reached and freed the 
company. He opened the pass till the two 
regiments got by. Then he led his own gal- 
lant battalion into safety. 

“Korea and World War II have taught 
me,” says Colonel Davis, “that courage is 
common to all armies; it’s the better 
equipped side that has the edge. You're giv- 
ing our men that edge every time you invest 
in a United States Defense Bond.” 


* * * 


Now E Bonds pay 3%! Now, improved Series 
E Bonds start paying interest after 6 months, 
And average 3% interest, compounded semi- 
annually when held to maturity! Also, all ma- 
turing E Bonds automatically go on earning 
at the new rate—for 10 more years. Today, start 
investing in U.S, Series E Defense Bonds 
through the Payroll Savings Plan at work. 


Peace is for the strong! 
For peace and prosperity save 
with U.S. Defense Bonds! 


The U.S. Government does not pay for this advertisement. It is donated by this publication 
in cooperation with the Advertising Council and the Magazine Publishers of America. 
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rehabilitate yours 
water system 

and give it new life — 
with... 


IOWA 


MECHANICAL JOINT 
CUTTING-IN VALVES 
AND SLEEVES 


be prepared for all emergencies / 


Now, more than ever, it’s vital to keep your customers supplied with 

water and fire protection at all times ... Replace worn-out valves 

and add needed valves with IOWA Mechanical Joint Cutting-In Valves 
S and Sleeves . . . It’s the fastest, simplest and most economical 

method of cutting gate valves into existing water lines 

. Furnished complete with joint accessories ... No lead, no 

jute, no caulking ... Just a ratchet wrench . . . Ideal as auxiliary 

valves for fire hydrants . . . Simplifies hydrant oe 
inspection and maintenance ... Act now 
before it’s too late... Write 


today for descriptive literature! WA VALV ANY 


a 201-299 Talman Ave., Chicago 80, Ill. A Swhsidiary of James B. Clow & Sons 
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* NEW! Greater accuracy 
* Streamlined housing 
* NEW! Compact design 

* NEW! Low filling height 


* NEW! Dustless loading 


AWWA 


50 


This new feeder answers the fluori- 
dation needs of the small water 
works. Low in cost, greater accu- 
racy, economical to operate — 
everything about Omega Model 
50 Fluoridizer is designed to set 
a new standard in the feeding of 


dry chemicals at low rates. 


. describing Model 50 Fluoridizer, 
to Omega Machine Company, > 


365 Harris Ave.,Providence1,R.1. 


RA EGA 


PIONEERS IN METERS « FEEDERS « CONTROLS 
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WHEN METERS AR 


FORD COPPERSETTERS 


LOWER INSTALLATION COSTS 


E ss Ford Coppersetters save many fittings and much cut- 


ting and threading labor when meters are raised 


: above service line levels. 
mohair Made in heights to raise meters from 6” to 


pete. bern: 36”, styles to permit flexibility in spacing of 
4 


bottom connections and special designs for 


unusual conditions. 
wane 
All copper and bronze construction, max- 
at at - 


imum hydraulic efficiency, automatic elec- 
tric bonding and many other money- 
saving features. Complete information 


in Catalog No. 46. Send for your 
copy today. 


\ 
&§ Pipe FORD METER BOX COMPANY, INC FORD | 
FOR BETTER WATER SERVICES 
Wabash, Indiana 
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when you protec 


pr LINES don't “shrink” when inte- 

rior surfaces are lined with Bitumastic 
70-B Enamel. Because this protective 
enamel prevents rust, corrosion, incrus- 
tation and tuberculation. 

Thanks to this effective protection, 
you can select steel pipe for your water 
lines solely on the basis of desired ca- 
pacity; you don’t waste money by buy- 
ing over-sized pipe in order to allow for 
future loss in flow capacity. 

What's more, Bitumastic 70-B Enamel 
—when applied to a thickness of °49” 
—protects the exterior of pipe against 
the corrosive action of the soil in which 
it is buried. It is wasteful to specify an 
excess of wall thickness to compensate 


with BITUMASTIC 70-B ENAMEL 


ae 


for corrosion. It is more economical to 
specify just enough wall thickness to give 
the pipe adequate structural strength 
and to use Bitumastic 70-B Enamel to 
overcome corrosion. 

For your large-diameter water lines 
specify strong, durable steel pipe, lined 
and coated with Bitumastic 70-B En- 
amel. Your community will get worth- 
while savings. Write for full informa- 
tion. 


BITUMASTI( ewamers 


KOPPERS COMPANY, INC. 
Tar Products Division, Dept. 605-T, Pittsburgh 19, Pennsylvania 


District Offices: Boston, Chicago, Los Angeles, New York, Pittsburgh, and Woodward, Alabama 
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People who clean water wells with Calgon report excellent 
results. One plant, for example, had a well capacity increase 


from 140 gpm to 520 gpm after cleaning with Calgon! 


Calgon is harmless at all concentrations and is easy to handle. 


Calgon forms no toxic fumes, 


If you'll write or call us, we'll be happy to tell you more about 
the use of Calgon for water well cleaning, and what this tech- 


nique has done for others. 


calgon, inc. 


HALL A SUBSIDIARY OF HAGAN CORPORATION 


BUROCAIN HAGAN BUILDING, PITTSBURGH 30, PA 
CALGON Reg US. Pot OM 
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How the best product 
in its field 
has been made still better 


Not overnight, of course—but by 


Y a series of improvements gained 


_ through research and develop- 
2. ment resulting in modernized 
a cast iron pipe. Tougher, stronger, 
tuberculation-proof pipe with 
_ sustained carrying capacity. Cen- 
 trifugally cast and, when needed, 
centrifugally cement-lined. 
All of our member companies have centrifugal | 
casting facilities for producing tougher, stronger ‘modernized 
cast iron pipe. All can supply this pipe with cement lining 
centrifugally applied, resulting in sustained carrying capacity, 
reduced friction loss and lower pumping costs. 
- you want the most efficient and economical pipe ever made for 
- water distribution, your new mains will be laid with modernized | 
- cast iron pipe with either bell-and-spigot or mechanical joints. _ 
Cast Iron Pipe Research Association, Thos. F. Wolfe, _ - 


Managing Director, 122 So. Mie ichigan Ave. ag C hicago 3. 


the Registered Service Mark of the 
Cast Iron Pipe Research Association. 
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This cast iron water 
main, uncovered for in- 
spection, is in its 106th 
year of service in 
Boston, Mass.—one of 
more than 40 cities with 
century-old water or 

_ gas Mains in service. 
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a When 42” is as big as 48” 
need... 


Yes, it’s true! 


Even a small amount of incrustation will reduce the 
carrying capacity of a 48” main to that of a clean 42” main. 


The more your mains are clogged, the less capacity 
they have and the resulting reduced pressures increase 
pumping costs and fire hazard. 


Take the easy way out—call National. Then, if your mains 
need cleaning we’ll do the job quickly and effectively 
with little or no interruption in service. 


Why not let our engineers find out what condition 
your water mains are in? 


There’s no obligation! 


ATIONAL water MAIN CLEANING COMPANY 
50 Church Street - New York, N.Y. 


ATLANTA, GA; 333 Candler Building * BERKELEY, CALIF; 905 Grayson Street * DECA- 
TUR, GA; P. O. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. — 
Michigan Avenue * ERIE, PA; 439 E. 6th Street * FLANDREAU, S.D; 315 N. Crescent | 
Street * KANSAS CITY, MO; 406 Merchandise Mart and 2201 Grand Avenue * LITTLE | 
FALLS, N.J; BOX 91 * LOS ANGELES; 5075 Santa Fe Avenue * MINNEAPOLIS, MINN; | 
200 Lumber Exchange Building * RICHMOND, VA; 210 E. Franklin Street * SALT LAKE > 
CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, TENNESSEE; 204 Slayton > 
Street ° MONTREAL, CANADA; 2032 Union Avenue * WINNIPEG, CANADA; 576 Wall 
Street *, HAVANA, CUBA; Lawrence H. Daniels, P. O. Box 531 * SAN JUAN, PUERTO 
RICO;} Luis F. Caratini, Apartado 2184. 
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"7 DOUBLE-X Pipe Is Easily Laid | 


The above illustration shows an outfall sewer line at Dunedin, Florida, 
which was constructed of 20’ American Double-X mechanical joint pipe. It 
extends about one quarter mile into St. Joseph Sound for disposal of the 
effluent from the sewage disposal plant. The assembled pipe line was floated 

out from shore with a bulldozer supplying the thrust at the shore end. 


Manufactured under rigid specifications in diameters 3” through 48”, 
American Double-X pipe will stand the impact of heavy loads and gives com- 
plete job satisfaction. This pipe is manufactured in specific weights for spe- 
cific laying conditions. You get the exact pipe your conditions require. 
American Double-X pipe is conveying water, gas, crude oil, gasoline, sour 
naphtha, sewage, salt brine—and in fact, just about everything that a pipe 
line can conceivably convey. It is conveying these products under operating 
pressures ranging from a few pounds to the square inch, up to pressures in ex- 
cess of 100 pounds gas and 500 pounds liquid. 


A complete line of fittings for use with American Double-X pipe is avail- 
able including transition pieces for inter-connecting with other types of joints 
and pipe. Branch stocks of both pipe and fittings are strategically located 
for your convenience. 


AMERICAN CAST IRON PIPE COMPANY 
Birmingham 2, Alabama 


Dallas Houston El! Paso Pittsburgh Kansas City 
Chicago Minneapolis New York City Cleveland 
way 9 Los Angeles San Francisco Seattle Denver  & 
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: Undivided Layne responsibility 
means complete service, lower costs 


Surveys Analyses 
and test wells and recommendations 


Pumps, screens, Installation 
casings and maintenance 


® Let Layne help you plan ahead on your water 
needs. Contact your nearest Layne Associate Com- 
pany or write Layne & Bowler, Inc., General 
Offices, Memphis 8, Tenn. 
WATER WELLS 
VERTICAL TURBINE PUMPS 
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VALVE SERVICE RATINGS 
SUITABILITY: 
MAINTENANCE COST: 


Card 


SERVICE LIFE: 


OPERATING RESULTS: 


AVAILABILITY: 


_At The Great Western Sugar Company, 

_ Longmont, Colorado, plant, with Crane 

_ Iron Body Wedge Gate Valves on suction 
and discharge lines of juice pumps. 


mm THE CASE HISTORY THE VALVE 


Originally the Crane valves were installed Here is today’s model 
on belt-driven pumps when the plant was of these ‘'50-year 
built in 1903. In 1952, the old pumps were _ service record’’ Crane 
replaced. Nearly all the Crane valves  125-pound iron wedge 
were found in good condition and putright gates. Still made to 
back in service on the new pumps. the most rigid quality 


It’s no easy job these Crane 6 and8-inch, ‘Standards, these 
125-pound brass-trimmed gate valves have modern valves keep 
been doing since 1903. The plant operates building unusual performance records in 
on 80-day continuous beet sugar cam- Very industry. They come in patterns for 


paigns. In spite of intermittent operation, ¢VeTy need. See your Crane Catalog or 


and with periodic routine maintenance Your Crane eerie 
only, the Crane valves never fail to oper- 
ate freely, smoothly, and to seat el 
For 50 years they have assured | RANA 


able flow control—and they’re still doing it. ‘ 
or 


the 


CRANE VALVES i BUYER 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES @ FITTINGS @© PIPE © PLUMBING HEATING 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


Pump Service, 
for 
THE INSTALLATION 
| 
| 
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accident. 


Just as a show-dog’s winning pedigree is no 
accident, neither is the pedigree of a Wallace 
& Tiernan Chlorinator. Both are distinctive and 
reflect the result of years of selection, training 
and experience. 


Selection, in the sense of progressive. labora- 
tory-tested improvements in design and construc- 
tion . . . Improvements which increase the value 
of dependability “inbred” in W&T Equipment 
for forty years. 


Training, in the sense of a nation-wide staff 
of Chlorination Specialists, equipped to give 
prompt service and installation advice on all 
W&T Equipment. 


Experience, in the sense of the many thou- 
sands of W&T Chlorinator installations, now 
meeting the particular daily chlorination require- 
ments of communities all over the world. 


The pedigree of a W&T Chlorinator is an open 
ok. Why not write for a free introductory 


apter today? S.83 


WALLACE & TIERNAN 


NEWARK 1, NEW JERSEY 
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Water Supply Problems in Annexed Areas 


Panel Discussion 


A panel discussion presented on Mar. 23, 1953, at the Southeastern 


Section Meeting, Macon, Ga. 


Alanta’s Improvement Program—Paul Weir 


=... 


A paper presented by Paul Weir, Gen. Mgr., Atlanta Water Works, 


Atlanta, Ga. 


N Jan. 1, 1952, under state legis- 

lative authorization, Atlanta an- 
nexed 82 sqmiles of Fulton County 
territory contiguous to the former 
36-sq mile city area, placing a total area 
of 118 sqmiles within the new city 
limits. An additional 10 sq miles was 
annexed in February 1953. By tripling 
in size, Atlanta advanced from thirty- 
second to twenty-third position among 
the cities of the nation. The original 
population of 330,000 was increased by 
approximately 100,000. Thus, in one 
gigantic stride, Atlanta broke the 20- 
year-old chains of suburban restriction 
and became a progressive metropolis 
of 430,000 citizens with 3,400 streets 
almost overnight. (A similar expan- 
sion, begun in 1940, required 10 years 
to complete.) The 1952-53 annexa- 
tion program, known as the “Plan of 
Improvement,” involved a land expan- 
sion of 230 per cent and a population 
rise of 33 per cent. 


551 


In addition to the city proper, the 
Atlanta Water Dept. also supplies 
water wholesale to 70,000 people in 
four other cities and counties, so that 
a total population of approximately 
500,000 is served by the entire system. 
Within the city, water main extensions 
are made without charge, in accordance 
with need and availability of funds. 
There is a standard meter charge for 
all services. Although a portion of the 
newly annexed area was already being 
served by the Atlanta water system, 
most of the mains were of small diame- 
ter and had been extended piecemeal 
without a coordinating plan. Little 
thought had been given to fire protec- 
tion or future expansion. 


Improvement Program 


A preliminary engineering study of 
existing water facilities in the annexed 
areas indicated that there were seven 
categories of distribution system im- 


| 
a4 
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provements necessary to develop ade- 
quate service and fire flow levels 
(Table 1). 

The department’s progressive capital 
improvement program, averaging ap- 
proximately $1,000,000 annually over 
a period of 10 years, had brought the 
production plants and distribution sys- 
tem within the original city limits up 
to peak performance. Consequently, 
the production capacity to meet in- 
creased demands under the improve- 
ment program was already at hand, 
with the exception of a new filter plant, 
which had been authorized and was in 
the design stage. Main extensions, 


however, constitutes major under- 
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capital improvements to the entire 
water supply, including such items as 
the first section of the new filter plant, 
elevated tanks, and feeder mains. 

As the time between the passage of 
the annexation act and its effective date 
(Jan. 1, 1952) was very short, a pro- 
gram of action had to be adopted imme- 
diately. The city government, there- 
fore, authorized Project A as of Jan. 1, 
1952, the work to be financed by the 
sale of 20-year water revenue certifi- 
cates over a 5-year period, with $1,- 
000,000 to be spent annually. Project 
B was to be instituted as soon as time 
and funds would permit. It was actu- 


ally started one year later, Jan. 1, 1953. 


TABLE 1 


Distribution System Improvements 


No. of Projects Pipe —— 


Elimination of dead ends (6- and 8-in. main required) 75 


Installation of additional hydrants (375) 
Installation of additional valves (250) 


92,000 


145 
100 


Replacement of 2- and 4-in. pipe with 6- and 8-in. pipe 125 
Installation of new distribution mains (12 in. or smaller) 250 
Installation of new supply mains (12 in. or larger) 30 


250,000 
550,000 
300,000 


Interconnection of parallel mains 


10 2,500 


taking in expanding the distribution 
system. 

The chief problem in the annexed 
areas, therefore, involved the exten- 
sion of water mains, the addition of fire 
hydrants and valves, and the reinforce- 
ment of the distribution system to pro- 
vide adequate fire flows. A program 
to put the new area on a par with the 
remainder of the city was estimated 
to cost approximately $10,000,000. 
Two projects were set up, each involv- 
ing an expenditure of $5,000,000. 
Project A covered the installation of 
water mains, fire hydrants, and valves 
to meet general service requirements, 
while Project B involved essentially 


It was evident from the magnitude of 
this project that the ultimate cost would 
run well over the preliminary estimate 


of $5,000,000. 


Procedure Followed 


The Atlanta water system, like most 
supplies, is handicapped by a lack of 
personnel and equipment. A _ prelimi- 
nary plan was therefore developed to 
insure that Project A would actually 
start Jan. 1, 1952. The steps taken 
included : 

1. Preparing a street map for the 
newly annexed areas. (No maps were 


available. ) 
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2. Making a survey to determine the 
number of units to be served on each 
street. This was done by the use of 
aerial maps, automobile mileage sur- 
veys of streets, and actual building 
counts, 

3. Superimposing a water main ex- 
tension program on the street map to 
permit a priority study of the new 
system in order that the citizens might 
derive maximum benefits from the 
$1,000,000 annual allocation for this 
project. The general pattern of this 
Herculean engineering project per- 
mitted an orderly extension of the sys- 
tem at the rate of approximately 2 
miles of radius each year. Some ex- 
ceptions were made to this method of 
development where adequate feeder 
mains were already available. 

4. Drawing up a detailed develop- 
ment schedule, showing the location of 
the street in which a main was to be 
laid, the size of the main, the number 
of days required to lay it (at 300 it 
per day), the number of houses or 
units with or without water, the maxi- 
mum distance from fire hydrants, and 
the estimated fire flow. 

Proceeding on this basis, the depart- 
ment developed a flexible water main 
extension program to serve Atlanta’s 
new citizens. All materials needed 
were listed, orders were placed, and a 
schedule of delivery was established. 

It was obvious from the outset that 
the limited number of water depart- 
ment crews could not handle a program 
of this private construction 
contract, incorporating specifications 
prepared by the department, was 
awarded for the installation of all water 
mains in the newly annexed areas dur- 
ing 1952. Approximately 75 miles of 
water main, varying in size from 6 to 
16 in., was to be installed. The con- 
tractor was required to have at least 
three pipe crews working simultane- 


size. 
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ously, one in each of the annexed 
wards. This program proved satisfac- 
tory during the first year of operation. 
The contract work soon brought to 
light the need for coordinating engi- 
neering, material supply, inspection, 
and public notification groups by plac- 
ing them under one directing agency. 
The engineering department in the 
Maintenance and Construction Div. 
was expanded to handle this task. The 
results to date have been gratifying. 
The public has indicated its approval 
of the program on numerous occasions. 
The mayor, the water and finance com- 
mittees, and the members of the city 
council have beensmost helpful in sup- 
porting and financing this program. 
Much credit is due the city council 
for its progressive and _ businesslike 
administration. 


Other Aspects 


Three other factors contributed ma- 
terially to the success of the program: 
water main cleaning, booster stations, 
and public relations. 

A contract for the cleaning of 150,000 
ft of 10-20-in. mains was entered into 
with a private company. This measure 
to increase the flow in the 50-year-old 
mains leading from the center of the 
original city limits to the annexed areas 
was highly successful. The average in- 
crease in fire flow in all the mains 
cleaned was 60 per cent. The im- 
proved efficiency of water main deliv- 
ery was equivalent to extending a 12-in. 
line the entire length of the cleaned 
mains, an improvement valued at ap- 
proximately $1,000,000. 

As certain of the new areas could 
not be reached economically with feeder 
main extensions during the first 2 
years, it was decided to establish five 
small booster stations, rated at 400-800 
gpm and operated by electric motors 
of the semiautomatic type. This ar 
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rangement materially improved water 
service and fire flow in remote sections. 
The booster stations were located at 
strategic low-pressure points deter- 
mined by surveys. It is water depart- 
ment policy to install booster pumps to 
pressurize remote areas until such 
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YOUR ATTENTION PLEASE! 


ei Willing Water Sez: 


A WATER MAIN WILL BE 
LAID IN FRONT OF YOUR 
PROPERTY SOON. 


Fig. 1. Doorknob Card 


The other side of the card gives additional 

information about the program, as well as 

the address of the water service applica- 
cation office. 


time as an elevated tank may be con- 
structed to take over the load. This 
procedure has proved economical and 
has provided dependable service in the 
months and even years before expen- 
sive elevated tank installations could be 
completed. When a tank is erected to 
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serve a given area, the booster station 
is moved elsewhere. 


Public Relations 


The public relations aspects of the 
program were not neglected. A street 
sign was placed on each of the water 
main projects advising the citizen- 
customer that this was an Atlanta Plan 
of Improvement project and that water 
service was being installed for his con- 
venience and protection. This precau- 
tion materially allayed complaints about 
open trenches, dusty streets, and the 
like during construction. All water 
department equipment used in the pro- 
gram had a neat placard attached to 
either side of the cab door with “Will- 
ing Water” announcing, “This equip- 
ment is the Plan of Improvement in 
action.” The public response to this 
placard was most gratifying. The right 
of way engineer suggested the use of 
“Willing Water” doorknob cards (Fig. 
1), as well as personal calls upon all 
potential customers about a week be- 
fore the main was laid in front of their 
property, in order that they might be 
fully advised of the extent of this work 
and what the cost would be to them. 
Service department inspectors also 
helped in this educational program. 
As a result, complaints and problems 
from new customers were almost 
nonexistent. 

Summary 7 

Citizen confidence in expanded city 
services is inspired when they are ade- 
quately engineered and are financed 
and maintained on a businesslike basis. 
This confidence has been engendered 
by the Atlanta Water Dept. through 
its systematic 5-year program of ex- 
pansion at an estimated cost of approxi- 
mately $10,000,000. 
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The program is divided into two 
projects, estimated to cost $5,000,000 
each. Project A includes the exten- 
sion of the distribution system to serve 
unwatered areas. Project B covers 
water system capital improvements. 
Project A was authorized as of Jan. 1, 
1952. All funds for this program are 
derived from certificates to be retired 
from annual water revenue, with the 
amount issued not to exceed 20 per 
cent of the total revenue in any one 
year. 

More than 20,000 new citizens were 
supplied with water under this program 
in 1952. Seventy-five miles of water 
main laid. All extensions are 
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After the preliminary planning stage, 
n which the territory is divided so that 
crews will be work- 
ing in all sections 
simultaneously, the 
projects are listed 
by categories, such 
as new mains or 
elimination of dead 
ends, and in order 
of importance. Ma- 
terials for approxi- 
mately 6 months 


are ordered well in advance of the start- 
ing date. 
The right of way engineer visits util- 


ity companies, listing their structures 
along the route of the proposed main. 


He also checks property lines and 
street widths at the municipal record 
office. A field survey is then made to 
determine the condition of the street 
on which the main is to be laid. <A 
field sketch is drawn, showing the 
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carefully engineered and designed to 
provide an adequate fire flow level. 
This procedure furnishes ample water 
service to the greatest number of people 
and industries and, at the same time, 
strengthens the existing distribution 
system. It also permits new exten- 
sions to be made in the annexed areas 
on a sound hydraulic basis. 

The soundness of Atlanta’s water 
main expansion program was demon- 
strated as early as 12 months after 
annexation, when the underwriters per- 
mitted fire insurance rate reductions on 
more than 8,000 dwellings and business 
units in one-third of the annexed areas 
(25 sq miles). 


Main Extension Procedure—Roy Ruggles 


A paper presented by Roy Ruggles, Supt., Dept. of Constr. and Distr., 


physical condition of the route, high 
and low points, driveways, culverts, 
shrubbery and trees in the sidewalk 
area, and kind of pavement. Railroads 
and bridges are also shown, if any are 
to be crossed. The field sketch is then 
taken to the office, where a detailed 
working drawing is made, on which is 
shown the proposed main, with appur- 
tenances in their proper positions. The 
materials required are also listed on 
this sheet. This 
drawing is made on 
tracing paper, on 
which the title out- 
line, a ruled space 
for a list of mate- 
rials, and a border 
have been printed. 
If a bridge, rail- 
road, or state high- 
way is to be crossed, 
a detailed drawing indicating the 
method of ee the main is pre- 


pared. The necessary number of prints 
are made and forwarded to the govern- 
ment authority or private company af- 
fected, with a letter requesting ap- 
proval. This request must be made 
well in advance, as considerable delay 
in obtaining approval is sometimes 


A print and estimate are also sub- 
mitted for city council approval. If 
the street has no curbs, a print is sent 


be placed. 
_ After all plans have been completed 
and rights of way obtained, the con- 
tractor is supplied 
with prints, and an 
inspector is as- 
signed to his job. 
The inspector su- 
pervises the instal- 
lation of the main, 
keeps a record of 
materials used and 
returned, sees that 
backfill is properly 
made, and, when installation is finished, 
tests the main. After acceptance of 
the main, a mechanic and laborer make 
connections for the laboratory tech- 
nician and assist him in disinfecting 
the main. When this process is com- 


pleted, he flushes the main, opens all 


ROY RUGGLES 


Jour. AWWA 


the valves, and places the line in serv- 
ice. (Only city forces are permitted to 
operate valves, and a written report is 
mate on each one operated. ) 

All materials are issued on the con- 
tractor’s requisition. These requisi- 
tions are made in triplicate; one is 
given to the inspector and two are sent 
in by the driver who goes for the mate- 
rial. The latter two are signed by the 
person issuing the material and by the 
driver. One copy is retained by the 
supply department and the other re- 
turned to the contractor. For the pur- 
pose of keeping records accurately, 
Any 
completion 


each street is considered a unit. 
materials remaining upon 
of a job are returned to the supply 
department for credit. The requisi- 
tions are then checked by the inspector 
with the contractor, as well as by the 
supply and engineering departments. 
Next the engineering department makes 
a statement of materials used and work 
done. This summary, together with 
the contractor's statement, are referred 
to the auditing department for payment. 

Upon completion of the project, the 
engineering department takes measure- 
ments and records all necessary infor- 
mation about the installation in a field 
book. 


to permanent records and maps. 


These data are later transferred 
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a Municipal and Home Water Softening 


( 
Water Survey, Urbana, Ill. 


al 


HERE is no need to describe in 
detail the types of treatment which 
iave been designed to soften waters 
containing various amounts of hardness, 
Not only are there specific treatments 
or specific purposes but also different 
satisfactory treatments for the same 
yuurpose. Sometimes economics is the 
wrincipal element in the choice of treat- 
nent, but very often the governing 
actor is the demand of many house- 
vives whose standards are high. 
Aside from highly specific treat- 
nents, there are three or four general 
nethods used more or less profitably 


the American people: municipal 


oftening (hardness reduction), treat- 
nent with home-owned — softeners, 
lome-serviced softening, and the use of 
oap or synthetic detergents. 

All of these methods have advan- 
tages and disadvantages, and will con- 
tinue to be employed for many years. 
It is the purpose of this discussion to 
provide factual data for evaluation of 
these treatments. 


Comparative Costs 


A reasonable basis for comparing 
oftening expenses incurred by house- 
old consumers is the cost per unit vol- 
me of water (say, 1,000 gal). The 
ost of municipal softening to the con- 
umer may be 10 to 15 or, possibly, 
20 cents per 1,000 gal, and the con- 


By T. E. Larson 


A paper presented on Mar. 19, 1953, at the Illinois Section Meeting, 
‘hicago, by T. FE. Larson, Head, Chemistry Subdiv., 


Illinois State > 


sumer receives a water of 85—100-ppm 
hardness. Such water is not com- 
pletely soft and should never be so 
characterized. 

If it is conceded that 50 per cent of 
household consumption is “wasted” in 
flushing and sprinkling, “effective” cost 
to the householder becomes 40 cents 
per 1,000 gal for water which has heen 
reduced in hardness by 50-80 per cent. 
This cost estimate, though almost al- 
ways higher than the actual expense, 
will serve for purposes of comparison. 

Assuming the cost of salt for 20,000- 
grain regeneration to be 30-40 cents 
(at $1 50 per 100 Ib of salt ), the cost of 
softening 1,000 gal of water with home- 
owned equipment is 30 cents, if the 
hardness is 250 ppm; 40 cents, if 340 
ppm; and 57 cents, if 510 ppm. These 
costs are exclusive of softener amorti- 
zation and personal labor involved in 
the regeneration or handling of the salt. 
The treated water has a hardness ap- 
proaching zero. 

Commercially serviced softening costs 
may be estimated at approximately 

2.30 per regeneration of a 20,000- 
grain unit at 4-week intervals. The 
cost per 1,000 gal would be $1.75 for 
a hardness of 250 ppm; $2.30, for 340 
ppm; and $3.40, for 510 ppm. The 
treated water has a hardness approach- 
ing zero. If municipally softened water 
(effluent hardness 85 ppm) is treated 
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by the home-service method, the cost 
of the service-softened product would 
be approximately $1.00 per 1,000 gal. 

At an average cost of 30 cents per 
pound for soap, the loss due to neces- 
sary softening of water with 250-ppm 
hardness for household use may be 
$3.70 per capita per year (1), amount- 
ing to an effective cost of 58 cents per 
1,000 gal if 27 gpcd is used for pur- 
poses other than flushing or sprinkling 
(1, 2). When considering soap sav- 
ings, it is essential to recognize the 
fact that approximately 25 Ib per capita 


TABLE 1 
Comparative Cosis of Softening Methods 


Effective Cost—$/1,000 gal 


Softening Method Initial Hardness—ppm 


85 250 | 340 | 510 


Municipal (to 85 


ppm) 0.20 | 0.27 | 0.40— 
Home owned (salt 
cost)* 0.10 0.30! 0.40 
1.00 | 1.75 | 2.30) 3.40 
Soap 0.26 0.58 | 0.76 | 1.08 


Home serviced 


* Not including amortization of softener, which would 
be $0.88 for 1,000 gal for an 8-year life (or $0.47 for a 
20-year life), assuming $200 softener, a family of four, 
and a water use of 27 gpcd for ail purposes except 
flushing and sprinkling. 


per vear is necessary for washing even 
in completely soft water... Soap (or 
synthetic-detergent) consumption is 
not eliminated by the use of completely 
soft water, as is often implied. If syn- 
thetic detergents are used, the cost per 
pound is greater than for soap but there 
is no loss due to hard water. These 
detergents, however, are not a panacea. 

The estimated effective costs of the 
various methods of softening are com- 
pared in Table 1. It is evident that 
water of 85-ppm hardness can most 
effectively and most economically be 
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made available to the greatest number 
of users through softening the munici- 
pal supply. 


Comparative Effectiveness 


The figure 85 ppm is dictated by the 
limitations of lime softening and by the 
usual necessity to avoid deterioration 
of municipal water mains through cor- 
rosion. A properly operated municipal 
plant should provide a water which has 
a minimum tendency to scale or cor- 
rode either the utility-owned or the 
home-owned facilities. Although hard- 


TABLE 2 


Maximum Hardness for Various 
Service Intervals* 


Max. Hardness—ppm 


No. in 


Family Service Interval—weeks 


250 
200 


* Assuming softening unit of 20,000-grain capacity 
and water use (hot and cold) of 27 gped for all purposes 
except flushing and sprinkling. 


ness reduction is thus limited, it re- 
mains an established fact that munici- 
pally softened water is wholeheartedly 
approved by its consumers. This does 
not mean that its quality cannot be 
further improved. Even rain water or 
completely softened water can be im- 
proved for particular purposes. 

As a result of the 85-ppm hardness 
remaining, municipally softened water 
still exhibits a minimal tendency to 
form the well-known bathtub ring; to 
produce some scale or siudge in hot- 
water tanks; to form a sticky rather 
than soft lather for shaving; to detract 
irom natural luster when used in wash- 
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ing hair; and to leave some lime de- 
posit in laundry. 

Although synthetic detergents have 
not been found to improve on soap with 
zero hard water for washing cottons 
and linens, they are superior in hard 
or soit water for washing woolens, ny- 
lons, silks, and even dishes. Their ac- 
ceptance by the public is indicated by 
the fact that 42 per cent of the house- 
hold detergents sold in the United 
States in 1952 were synthetic. 

The home-serviced softener likewise 
has disadvantages, aside from the cost, 
which, in the author’s opinion, is not a 
decisive factor, as it is largely a 
personal-service cost, like that for car 
washing. This type of softener is 
often of 20,000-grain capacity—that is, 
it can remove only 20,000 grains of 
hardness, regardless of the quantity or 
quality of water passed through. The 


efficient operation of a servicing plant 
almost dictates that the exchange for a 
freshly charged unit take place at regu- 


lar intervals (usually 2, 4, or 8 weeks). 
Assuming a 20,000-grain capacity unit 
and a use of 27 gpcd (2) of hot and 
cold water for all purposes except flush- 
ing and sprinkling, a family of two can- 
not obtain satisfactory hot and cold 
soft-water service for 4 weeks if the 
water has a hardness greater than 250 
ppm. A family of four cannot be pro- 
vided with 4 weeks’ service if the hard- 
ness of the water is greater than 125 
ppm (Table 2). 

In many communities, the softening 
only of hot water is popular, as the 
hardness is so great that the usual 4 
weeks’ service cannot meet the require- 
ments of both hot and cold water. In 
such instances, it is obvious that com- 
pletely softened water is not obtained 
when cold water is used to temper the 
hot. The hardness of the mixture may 
be equivalent to that of municipally 
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softened water. Unmixed softened hot 
water can, however, be used to full ad- 
vantage in automatic dishwashers and 
washing machines. 

On the other hand, when home 
softeners are applied to municipally 
softened water (85-ppm hardness), a 
family of two or three can obtain com- 
pletely soft water with 8-week intervals 
between regenerations; and a family 
of four or five, with 4-week intervals. 

A survey by one of the soft-water 
service companies has indicated that 27 
per cent of the services were being pro- 
vided to high-income families (6 per 
cent of all spending units, with an 
annual buying income greater than 
$7,000) ; 57 per cent of the services, to 
the middle-income families (64 per cent 
of all spending units, annual buying in- 
come $2,000-$7,000) ; and 16 per cent 
of the services, to the low-income fami- 
lies (30 per cent of all spending units, 
annual buying income less than $2,000). 
Although 90 per cent of those in the 
high-income bracket received serviced 
softening, only 18 per cent in the 
medium- and 11 per cent in the low- 
income brackets obtained such service. 
Municipally softened water, therefore, 
benefits those with low and medium 
incomes more than those with high 
incomes. 

The soft-water service companies, as 
well as their customers, also benefit 
from municipal softening. The quality 
of the water is less likely to deteriorate 
toward the end of the service interval. 
There is a virtual elimination of com- 
plaints and costly special service calls. 
It is possible to operate the regenera- 
Fur- 
thermore, municipal softening not only 
removes the major proportion of the 
hardness but also iron and manganese, 
and color and odor treatment is usually 


tion facilities more uniformly. 
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provided, too. All of these extra items 
are of great value to the soft-water 
service operators in satisfying their 
customers. 
Conclusion 

Municipal softening 
improves hard water. Home softening 
is a further improvement, as is home- 
serviced softening. Either of the latter 
is made more economical and conven- 
ient by municipal softening. 

Municipal hardness reduction, com 
plete home softening, and the use of 
soap or synthetic detergents are all 
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compatible. For those who prefer a 
polished, completely soft water, munici- 
pal softening economically and effec- 
tively supplements home-owned and 
home-serviced softening, thus benefit- 
ing not only the consumer but also the 
soft-water service industry. 
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Discussion 


Glenn W. Bostrom 


Exec. Secy., National Assn. of Soft Water 
Service Operators, Chicago. 


Until a few years ago there was con- 
flict between many soft-water service 
operators and the water works officials 
in their respective communities. This 
was especially true if the municipal 
body was planning to incorporate soft- 
ening in its plant expansion program. 
In those days service operators looked 
upon the areas with extremely hard 
water as their ideal franchise. It was 
in those sections that sales came most 
easily and the public was unusually 
conscious of the hardness factors in the 
water. The hot soft water usually pro- 
vided had to be tempered with hard 
cold water, resulting in water quality 
probably equaled by municipally soft- 
ened water. 

So much for history. Today, when- 
ever possible, soft-water service opera- 
tors provide hot and cold soft water to 
most of the outlets in the home. A 
common practice is to bypass toilets 
and sill cocks for lawn watering. The 
advent of polystyrene resins with in- 


creased capacity is also a factor in 
rendering better service. Soft-water 
service dealers operating with relatively 
low-hardness waters continue to grow 
and prosper. Their “takeout” and 
“exhausted-softener” problems are less 
frequent than in harder-water areas. 
Furthermore, they have learned that 
customers desire completely softened 
water, which is not supplied by munici- 
pal hardness reduction plants. As the 
author has pointed out, municipal and 
home softening are compatible and 
complementary. 


Need for Education pay 


There is, however, a serious problem 
that municipal officials and soft-water 
service operators have in common: the 
need for consumer education on the 
subject. The public relations programs 
of both groups can and should be made 
a joint effort. The objectives are iden- 
tical insofar as both are determined to 
furnish the public with the best water 
possible. Municipal hardness reduc- 
tion plants are often desirable for the 
proper development of the soft-water 
service business, 
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In order to find out what the public 
expects from a municipal softening 
plant and from soft-water service, the 
National Assn. of Soft Water Service 
Operators requested the Marketing 
Div., College of Commerce, University 
of Illinois, to study the situation in 
Champaign-Urbana, IIl., where a con- 
troversy over water rates and munici- 
pal softening had been well publicized 
in the local press. Cooperation was 
obtained from both the Illinois Water 
Survey and the local water works 
manager. 

The final report brought out some 
significant facts. Seventy-five per cent 
of the consumers did not realize that 
they would be getting only partially 
softened water from a municipal plant, 
but the overwhelming majority thought 
it would either cost the same as or less 
than commercial softening. The report 
also noted that: “[1] Woefully large 
groups of people answered ‘don't 
know’ to almost all questions, indicat- 
ing a failure of the newspaper articles 
to date; and [2] even those who are 
properly aware of the problem get con- 
fused. Therefore, it would seem that 
more publicity using different terms is 
needed to correct both problems” (7). 

To attain its objective of informing 
the public so that there can be no oppor- 
tunity for misunderstanding, the serv- 
ice operators association has adopted 
a program: 

1. To educate its own members on 
the need for a close relationship with 
the municipal plant. 
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2. To furnish literature and data to 
be used in direct mail to customers. 

3. To provide operators with a “press 
book” that points out the difficulties 
encountered in poorly written news 
articles. 

4. To urge its members to work hand 
in hand with the municipal water works 
officials at all times in a common effort 
to educate their mutual public. 

The soft-water service operators as- 
sociation agrees with Larson that “For 
those who prefer a polished, completely 
water, municipal softening eco- 
nomically and effectively supplements 
home-owned and home-serviced soften- 
ing, thus benefiting not only the con- 
sumer but also the soft-water service 
industry.” 

It is evident from market research 
and practical experience that clearer 
terminology and better methods of pub- 
lic education are necessary to build 
proper public relations and understand- 
ing of municipal and commercial sof- 
tening services. The operators associ- 
ation is now using the terms “municipal 
hardness reduction” and “completely 
softened water” in an attempt to meet 
this educational need. <A better way 
may be found if water works manage- 
ment and soft-water service operators 
continue to apply their minds to the 

Reference — 
1. Water Softening Survey and Analysis. 


Marketing Div., College of Commerce, 
Univ. of Illinois, Urbana, Ill. (1952). 
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Radioactive Fallout in Massachusetts Surface 
Waters 


By Harold A. Thomas Jr., R. Stevens Kleinschmidt, 
Frank L. Parker, and Carlos G. Bell Jr. 


} A contribution to the Journal by Harold A. Thomas Jr., Assoc. Prof. 
of San, Eng., R. Stevens Kleinschmidt, Frank L. Parker, and Carlos 
G. Bell Jr.; all of Div. of Applied Sciences, Harvard Univ., Cambridge, 


Mass. 


The study described in this article is one which might well be paralleled 


in the laboratories of the large cities 


tests take place. 


N connection with a research project 
I at Harvard University, Cambridge, 
Mass., samples from several streams 
and reservoirs have been collected at 
weekly intervals since April 26, 1952, 
and tested for gross beta-gamma ac- 
tivity. The purpose of the investi- 
gation has been to measure the in- 
crease in radioactivity due to fallout of 
fission products from the Nevada 
nuclear-weapons tests and to assess the 


effectiveness of self-purification mecha- 


nisms in reducing the activity. 
All of the sampling stations are lo- 


cated in Massachusetts, within an area 


of approximately 1,000 sq miles. 


The 
area of the individual watersheds 
varies from 4.9 to 185.9 sq miles. The 
testing method is described in the 
Appendix. 

The results of tests for activity are 
shown in Fig. 1. For ease of refer- 
ence, bomb detonation dates and rain- 
fall records are included on the graph. 
The plotted points refer to the date the 
weekly samples were first counted, 
usually 2-4 days after collection. The 
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of other states when future atomic 


highest levels of activity were counted 
on June 11 and were probably caused 
by the detonation of June 1. An 
analysis of meteorological data indi- 
cated that a portion of the air mass 
over the Nevada test site on June 1 
moved rapidly eastward with only a 
small rainout before reaching Massa- 
chusetts. Rainfall occurred in Massa- 
chusetts on June 2, 4, and 5. 

The levels of radioactivity receded 
during the latter part of June and July, 
falling to approximately 1-2 counts 
per minute (cpm) per liter in August. 
This level is believed to be due prin- 
cipally to natural radioactivity (prob- 
ably chiefly radium D +E). The up- 
per and lower curves of Fig. 1 indicate, 
respectively, the maximum and mini- 
mum count rates observed in each set 
of fourteen samples. 

It is pertinent to compare the levels 
of activity measured in the surface wa- 
ters with tolerance values suggested by 
the International Commission on Ra- 
diological Protection (1) as_ being 
“reasonable” maximum __ permissible 
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Date 
Fig. 1. Radioactivity in Massachusetts Surface Waters, 1952 a = 


‘he rainfall ‘graph is the average for Boston, Worcester, and Belchertown. 
rrows point to the dates on which detonations took place. 


The 
Curve A represents the 


maximum, and Curve C the minimum, count rate observed in each set of fourteen 


samples. 


concentrations in water for occupa- 
tional exposure. A few of these values 
re listed in Table 1. 
The maximum observed values (June 
11) were approximately 30 cpm per 
ter. Assuming a yield of 10 per cent 
for the counting equipment, 30 cpm 
per liter is equivalent to: 
30(100) 


01070 000) (3. 7) (60) 0.14 ppc/ml 


0.1 


Curve B shows the average rate for each set. 


By comparison with Table 1, it may be 
seen that this figure is smaller than any 
tolerance value except that of radium. 
In particular, it is smaller than those 
listed, such as strontium, that are 
known to be products of atomic fission. 
The relative abundance of radioactive 
elements at various times after fission 
has been calculated by Hunter and 
Ballou (2). 
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Decay Curves 

In Fig. 2, Curve A is shown as a 
hyperbolic curve fitted to the data of 
Curve B of Fig. 1 (weekly averages of 
all fourteen stations ) during the period 
of recession of the count rates after 
June 11. The time scale was selected 


on the assumption that the fallout was 
due to the June 1 detonation. A least- 
squares analysis of the logarithms of 
the coordinates of the plotted points 
yielded the following equation for fit- 
ting the data: 


A = 1,299 


_in which A is the beta-gamma activity, 
in counts per minute per liter, and ¢ 


TABLE 1 


‘*Reasonable’’ Maximum Permissible 
Concentrations 


vo 
Isotope 
puc*/ml 


Radium 226 0.04 
Strontium 90+ Yttrium 90 0.8 
Plutonium 239 1.5 
Strontium 89 1.6 
Cobalt 60 

Iodine 131 30 
Phosphorus 32 200 


* Micromicrocuries. 


Concen- 
tration 


is the time, in days, from the assumed 
detonation date. 

A similar plot (Curve B of Fig. 2) 
was fitted to a separate series of sam- 
ples collected at nine different loca- 
tions on Quabbin Reservoir during the 
same period. This large reservoir (39 
sq miles) is the chief source of water 
for the metropolitan Boston area. The 
(uabbin samples indicated somewhat 
lower count rates than the other sam- 
ples. This is believed to be due to the 
greater opportunity for fallout parti- 
cles to settle out on the bottom in this 
relatively quiescent, large body of wa- 
ter (mean depth 51 ft). | 


Jour. 


The equation of the curve of best fit 
for the Quabbin samples is: 


A 


Equations 1 and 2 are of the same 
form as the equation: 


that formulates approximately the 
nuclear decay rate of mixed fission 
products (3). It is significant to note 
that the exponents of Eq 1 and 2 are 
both smaller than 1.2 and that fallout 
disappears more rapidly in surface wa- 
ters than may be accounted for by nu- 
clear decay alone. Evidently other 
factors, such as deposition, absorption, 
and biological uptake, are operative. 
Moreover, the natural flow from rain- 
fall and ground water depletion per- 
sistently carries the fallout to the 
ocean. In this connection, it is logical 
that the exponent of Eq 2, —1.54, for 
Quabbin with its long detention period 
should be larger than the exponent of 
Eq 1, —1.76, representing all sampling 
stations. 

Curve C of Fig. 2 is the decay curve 
of the average count rate of the series 


*It is of interest to note that hyperbolic 
formulas for activity decay rates of mixed 
fission products, such as Eq 1-4, differ from 
the usual exponential formulas for the de- 
cay of single radioisotopes. With the latter, 
the rate of decrease in activity is a fixed 
proportion of the total activity remaining. 
In the former, this proportion is constantly 
decreasing, so that activities tend to persist 
at low levels for long periods. If the term 
“half life’ for a fallout sample is defined as 
the time required for the activity to fall to 
one-half the value measured initially, then, 
in accordance with the hyperbolic formula- 
tion, the magnitude of the half life is directly 
proportional to the age of the sample at the 
time of the first activity measurement. For 
example, a sample decaying in accordance 
with Eq 3 would have a half life, as defined, 
of 0.78 days if first measured one day after 
fission. If it were one month old when 
first measured, the half life would be 0.78 
months or 24 days. 
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of samples collected on June 8. The 
set of planchets for this date was pre- 
served and measured on four different 
dates, as shown on Curve C. The data 
are fitted by the equation : 


A= 


4,0,0-cpm/1 
+,x 1,000 cpm/1 


Activity Above Background * 


ao @ 


> 


20 40 60 
Time After Blast -days 


* Key to symbols: 
A June 8, 1952, samples, average all stations 
© Weekly average, all stations _ 
© Quabbin Reservoir samples 
+ May 12, 1952, sample, Cambridge 
XK Nov. 3, 1951, sample, Lawrence 


Fig. 2. Decay Curves 
Decay curves are plotted for surface and 
rain water samples as indicated by sym- 
bols. Equations for curves A, B, and C 
are given in the text. 


in which ¢ is measured from June 1. 
The similarity of the exponent of this 
equation to that of Eq 3 is of signifi- 
cance. The analysis would appear to 
indicate that the fallout recovered from 
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surface waters has decay characteris- 
tics much like those of mixed fission 
products that have not been exposed to 
the various physical, chemical, and bio- 
chemical processes occurring in surface 
waters. 

Decay curves from two rain water 
samples are shown in curves D and E 
of Fig. 2. The more radioactive sam- 
ple was collected on Nov. 3, 1951, at 


TABLE 2 
Activity of Rain Water Samples 


Activity Standard 
(Net Count Rate) Error 
cpm l cpm/l 
2,300 
2,490 
6,310 


NN 


=~ 
= 


6/26 
9/19 
10/3 
10/6 
10/7 
10/18 
11/3 
11/9 
11/16 
11/22 


*The sample dated 11/3 was taken in 1951 at 
Woods Hole, Mass.; the two dated 11/7, in 1951 at 
Lawrence, Mass.; and the others in 1952 at Cambridge, 
Mass. 

Lawrence, Mass., and tested at the ex- 
periment station of the Massachusetts 
Dept. of Public Health. The other 
sample was collected in Cambridge, 
Mass., on May 12, 1952. Hyperbolic 
equations fitted to these data yield an 
average exponent of 1.18. The activ- 
ity in both instances was undoubtedly 
due to fallout. The time delay of 24— 
48 hours in processing samples pre- 
cluded detection of naturally occurring 
short-lived radon and thoron daugh- 


50 
40 6+ ow 
Cc 
° 
| 10 
8 
Date* 
6 B Nes 
1 
4 1 
4 
3,043 
47 
15S 0.7 
1.4 0.6 
1.7 0.6 
18.7 
20 1.2 
0.1 16 1.0. 
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HAROLD 
ters at levels greater than a few counts 
per minute. The activities of other 
rain water samples tested at various 
times are shown in Table 2. 

The high activity observed in rain 
water during the first part of June 
gives further credence to the assump- 
tion that the peak activities in the sur- 
face waters (Fig. 1) derived from the 
June 1 explosion. 

Table 3 shows the absorption char- 
acteristics of an evaporated sample of 
rain water collected on May 12, 1952, 
and tested on May 26, 1952. 
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omitted from the calculation because of 
heavy sewage and industrial-waste 
pollution. ) 

The substantial degree of correlation 
is believed to be an indication that the 
activity measured during this period 
was chiefly of natural origin. The 
conclusion was strengthened by ac- 
tivity measurements made on a series 
of soil samples collected at various 
places in Cambridge. These data are 
presented in Table 5. 

The average activity of 0.90 cpm per 
100 mg for the soil samples is approxi- 


: TABLE 4 


During the period Aug. 16—Oct. 4, Average Activity and Sample Weights, 


1952, the activity remained at a fairly 


TABLE 3 

Rain Water Absorption Characteristics 
Aluminum 
Absorber 
Thickness* 
mg/sqcm 


Activity 
cpm 


* Not including air gap and mica, which amounted 
to 2.8 mg per square centimeter. The maximum range 
in aluminum for the beta radiation of this sample 
was approximately 1 mm. 
uniform low level. Average figures 
for activity and sample weights (total 
solids, expressed in parts per million ) 
during the period are compiled in 
Table 4. 

It may be observed that the stations 
having high total solids tended to have 
higher count rates. A_ correlation 
analysis between activity and weight 
for the data of Table 4 yielded a cor- 
relation coefficient of 0.79. Ninety- 
five per cent confidence limits for the 
true coefficient are 0.39 and 0.93. 
(Data wee stations 3 and 4 were 


Aug. 16—Oct. 4, 1952 


Activity 


Station Total Solids 
No. cpm/l ppm 


109.8 
162.3 
395.3 


1.$2 
1.67 
1.55 
1.65 
1.83 
1.36 
2.00 
0.65 
0.27 
0.62 


Avg 


mately the same as the average activity 
per 100 mg for the residue of the 
evaporated water samples (Table 4): 
1.16 xX 100 + 112.2 = 1.03. 


Tap Water Activity Lol 7 


Two series of six samples each were 
collected from the Boston and Cam- 
bridge water distribution systems on 
Oct. 16, 1952. These yielded mean 


¢ 
4 2895.2 
L 6 60.4 
11 0.69 44.8 
12 0.55 37.4 
: 13 76.3 
14 0.68 82.6 
| | 1.16 112.2 
i 
fe 
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net count rates and standard errors of 
0.69 + 0.19 and 0.48 + 0.16 cpm per 
liter. The former supply is not 
filtered ; the latter is purified in a rapid 
sand filter plant. The average activity 
of the water in the Quabbin and 
Wachusett reservoirs of the Boston 
supply during September and the first 
half of October was 0.42 + 6.10 cpm 
per liter, indicating that no significant 
change in the level of activity occurred 
in the Boston collection and distribu- 
tion system. 


TABLE 5 
Beta-Gamma Activity in Soil Samples 


Activity 
per 100 mg* 
cpm 


1.86 
1.43 
0.95 
0.57 
6 0.03 
7 0.98 
0.25 
1.62 
10 1.38 
—0.86 
1.67 

+ Avg 0.90 
*Each sample weighed 100 mg. The standard 
error of the net count rate for each sample was 0.70 


cpm per 100 mg. The 95 per cent confidence limits for 
the mean activity are 0.42 and 1.37 epm per 100 mg. 


Sample 
No. 


A series of distribution system sam- 
ples from 20 water supplies in Massa- 
chusetts, collected on Aug. 28 and 
Sept. 20, 1951, were tested by the 
Sanitary Engineering Div., Massachu- 
setts Dept. of Public Health, to deter- 
mine natural radioactivity. Ninety- 
five per cent confidence limits for the 
mean count rate were —0.028 and 0.66 
cpm per 100 ml. Although these limits 
are too wide to establish a reliable fig- 
ure for the average, it is evident that 
measurable natural radioactivity exists 
in these supplies. 
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Miscellaneous Tests 


A series of samples from the Law- 
rence, Mass., water treatment plant 
Nov. 6, 1951, and 
counted in the Lawrence laboratory of 
the Massachusetts Dept. of Public 
Health. The source of supply is the 
Merrimac Results 


was collected on 


River, are sum- 
marized in Table 6. 

The plant removed 84 per cent of 
the observed radioactivity, the largest 
drop occurring in the passage through 
the filters. 


TABLE 6 
Activity in Treatment Plant Samples 


| 
| Activity} Relative 


Sz » 
ample cpm | Activity 


Raw water at intake 400 100 
Coagulated and settled water | 320 80 
Rapid and filter effluent | 30 
Distribution system* 5 | 16 


* Average of two samples at different locations. 


In other filtration experiments with 
rain was found that 17-33 
per cent of fallout activity could be re- 
moved by filter paper (Whatman No. 


water, it 


5); 75 per cent was removed by a 
Seitz filter. 
In a settling test, a sample of rain 


water having an activity of 3,023 cpm 
per liter was stored at constant tem- 
perature in a glass cylinder 40 cm in 
After 48 hours the contents 
were siphoned into four equal parts, 
evaporated, and counted. The sub- 
sample coming from the bottom 25 per 


height. 


cent of the cylinder was found to con- 
tain 53.6 per cent of the total activity. 
Levels in the other three subsamples 

om one 


another. 
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APPENDIX 


Radioactivity Test Method 


One-liter samples were evaporated 
in porcelain dishes and the residue 
transferred to steel cup planchets 25 
mm in diameter and 4 mm deep. 
Radioactivity was measured with thin 
end-window (mica less than 2 mg 
per square centimeter) Geiger-Muller 
tubes and automatic scaling equipment. 
All samples were counted for time pe- 
riods sufficient to accumulate at least 
1,024 counts. Background was counted 
alternately with the samples; at least 
50 per cent of the time was devoted to 
background counting. sackground 
rates varied from 15 to 25 cpm. Cali- 
bration tests indicated a yield (ratio of 
counts to disintegrations per minute ) 
of 10-15 per cent, depending upon the 
age of the fallout and the weight of the 
sample. In some tests, where greater 
sensitivity and precision were desired, 
an anticoincidence circuit used, 
with a bundle of fourteen Geiger- 
Muller tubes placed around a metal 
Geiger-Muller counting tube, the as- 
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sembly being enclosed in a heavy (6- 
in. thick) iron shield. With 100—200- 
lb lead or iron shields, such as are 
commonly used, background counts 
from 15 to 35 cpm are ordinarily ob- 
tained. By using the heavy iron shield 
(2,400 Ib), background could be re- 
duced to 10-15 cpm. This residual 
count was due chiefly to cosmic radia- 
tion, which has such great penetrating 
power that no additional amount of 
shielding could be used effectively. 
The cosmic fraction of the background 
was then screened out by the external 
ring of tubes and an anticoincidence 
With this arrange- 
ment, which is similar to that used in 


scaling circuit. 


carbon-dating research, cosmic rays 
that penetrate the central tube will pass 
through at least one of the enveloping 
tubes. When this occurs, no count ts 
registered on the anticoincidence scal- 
ing circuit. The apparatus reduces 
background to a range of 46cpm. | 


dvantages of Steel Tanks as Distribution 
Reservoirs 


By C. Kenyon Wells 


A paper presented on Oct. 30, 1952, at the California Section Meeting, 


_ -—-- Pasadena, Calif., by C. Kenyon Wells, Asst. Gen. Mgr. and Asst. Chief 
Engr., Long Beach Water Dept., Long Beach, Calif. 


TN every growing community, the 

water works operator is constantly 
faced with the problems of water sys- 
tem expansion. The orderly develop- 
ment of a water system is dependent 
upon continual and intelligent plan- 
ning, always projected several years 
into the future. Moreover, this type 
of planning is imperative if a water 
system is to expand economically, con- 
tinue to operate efficiently, and serve 
the community adequately. 

Foremost in importance among the 
facilities which must be designed and 
constructed to keep pace with this 
growth are the water storage reser- 
voirs of the distribution system. The 
fire underwriters’ recommendation that 
at least 3 days’ supply of water be 
maintained in gravity storage provides 
a rough rule of thumb for the minimum 
required reservoir capacity at any par- 
ticular stage of the system’s develop- 
ment. When additional storage capac- 
ity becomes necessary, the water works 
operator must decide which type of 
reservoir will best suit the needs of his 
community. 

Sasically there are four types of dis- 
tribution reservoirs which may be con- 
sidered: [1] steel tank reservoirs, |2| 
reinforced concrete reservoirs below 
ground level, [3] reinforced concrete 
reservoirs above ground level, and |4| 


reservoirs formed by impounding wa- 
ter behind a dam. 


Stee] Tank Construction 

The typical steel tank reservoir of 
today is an all-welded, vertically cylin- 
drical structure consisting of a com- 
paratively thin steel plate floor to 
which is directly welded the first 
course of vertical wall steel. The tank 
wall is made up of circumferential 
courses graduated uniformly in thick-— 
ness from the thicker bottom course— 
so designed as to withstand with an_ 
ample factor of safety the hoop ten- 
sion caused by the maximum water 
load in the tank—to a minimum thick- 
ness of } in. in the top course. Steel 
columns and girders form a support 
for a radial rafter system, which, in 
turn, supports a steel plate roof deck. 
As an alternative, the steel column and — 
girder system is used to support a tim- 
ber rafter system on which is laid a 
wood roof deck with composition 
roofing. 

The interior steel surfaces of the 
tank must be protected against corro- 
sion with some type of coating, unless 
the cathodic type of protection is em- 
ployed for all submerged surfaces. 
Even then it is still necessary to pro- 
tect from rusting all steel surfaces 
above the average water line. The ex- 
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terior of the tank is generally painted 
with red lead and aluminum, not only 
for protection against the elements, 
but also to hold down the temperature 
of the stored water. 

The tank is usually laid on a pre- 
pared sand or rock base, which should 
be well drained to prevent settlement. 
Sometimes a small earth dam _ is 
thrown up around the tank, and oil is 
forced under pressure into the base 
through a previously installed system 
of conductor pipes. The purpose of 
this oil-saturated base, of course, is to 
prevent soil corrosion of the bottom 
plates. A more expensive method of 
corrosion control, but probably more 
reliable, is to jack up the tub on crib- 
bing approximately 36 in. above the 
ground after the bottom plates and 
first course of vertical steel have been 
assembled. Then, after a water leak- 
age test has been made, the under side 
of the bottom plates is sand blasted and 
The tub 


a protective coating applied. 
can then be lowered to its final grade, 
generally on an oiled-sand base. 


Concrete Reservoir Construction 


Concrete reservoirs below ground 
level are usually constructed by grad- 
ing out a basin having a comparatively 
flat floor and sloping sides, and by 
placing over it a reinforced concrete 
slab. Thorough earth compaction of 
the subgrade is required in advance of 
pouring the concrete to insure against 
subsequent slab settlement with accom- 
panying water leakage. It is generally 
thought advisable to provide a system 
of expansion joints in the slabs to pre- 
vent undesirable cracking, and various 
mastic and rubber materials are used 
to seal them. <A system of tile sub- 
drains laid in gravel, and in close prox- 
imity to the expansion joints, is usually 
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necessary to collect and carry away 
any leakage. 

Sometimes these reservoirs are left 
uncovered, but more often a roof struc- 
ture is provided which consists of tim- 
ber or steel columns and girders sup- 
porting a corrugated metal roof or a 
wood roof deck covered with composi- 
tion roofing. Several cities in South- 
ern California, within the last few 
years, have constructed this type of 
reservoir but with a reinforced con- 
crete roof slab supported on concrete 
columns. A blanket of earth approxi- 
mately 24 in. thick was then placed on 
the slab and the entire top of the reser- 
voir landscaped. 

An essential requirement in this 
type of construction is absolute water- 
tightness in the roof slab and its ex- 
pansion joints, to prevent possible con- 
tamination of the water supply due to 
irrigation of the earth above. 

Reinforced concrete reservoirs con- 
structed above ground level are of two 
classes, nonprestressed and prestressed. 
The nonprestressed type has been in 
use for many years in all parts of the 
country. In its rectangular form, it 
consists of a reinforced concrete floor 
slab and a vertical outside wall which 
is designed as a cantilever type of 
retaining wall. In its circular form, 
the outside wall is designed to resist 
the hoop tension forces applied by the 
water load. In either form, it is the 
usual practice to provide expansion 
joints in the floor slab, particularly 
where the floor joins the vertical wall 
section. Here, also, a system of tile 
subdrains is employed to carry away 
any leakage through the expansion 
joints. 

This type of reservoir, in the circu- 
lar form with no prestressing, may de- 
velop cracks in the walls after the tank 
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is filled. This results in leaks and un- 
sightly stains on the exterior surface 
of the reservoir. When the horizon- 
tal reinforcing steel in the vertical wall 
is stressed in hoop tension, the rods 
tend to stretch slightly, cracking the 
concrete, which has very little ability 
to take tension. The opening up of 
these cracks is more pronounced in 
relatively deep reservoirs, where the 
water pressure is greater. 

In the modern prestressed concrete 
tank, the vertical wall is wrapped 
spirally from the bottom to the top 
with a high-tensile-strength wire under 
sufficient tension to hold the concrete 
in compression even after the tank is 
filled. The wire wrap is covered with 
a coating of gunite to protect it from 
corrosion. 

It is also common practice to install 
in the wall section uniformly spaced 
vertical rods which have been threaded 
at the top and provided with nuts that 
can be screwed down against the top of 


the tank wall, placing the rods in ten- 


sion. These highly stressed rods, 
anchored into the base of the wall and 
installed without bond to the concrete 
throughout their length, place the wall 
in vertical compression. As the con- 
crete is held constantly in compres- 
sion, even with the maximum water 
load applied, it is impossible for cracks 


to open up. 


Reservoir Site 


The formation of a distribution res- 
ervoir by impounding water behind a 
dam is dependent upon the availability 
of a suitable canyon located within a 
reasonable distance from the area to be 
served. Furthermore, the canyon 
must be of such shape and geological 
formation that the required storage 
capacity can be obtained by the con- 
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struction of a dam which is both eco- 
nomical and safe. 

To provide adequate service and 
maximum fire protection, all four types 
of reservoirs must be located on suf- 
ficiently high ground to provide a nor- 
mal gravity pressure of 50-90 psi in 
the distribution system. If the com- 
munity is so unfortunate as to have no 
elevated reservoir sites, it must depend 
upon available sources of power fot 
pumping to create water pressure 
The potential danger of having no wa- 
ter pressure with which to fight fires 
during periods of power outage can- 
not be minimized. It can be partially 
offset, however, by having auxiliary 
power available, or by having one or 
more elevated storage tanks ready to 
serve an emergency supply when 
needed. 

Having considered the various types 
of reservoirs, the water works opera- 
tor must next determine, by a compari- 
son of the merits of each, which type 
will best suit his needs. The compari- 
son may be made on the basis of water- 
tightness, flexibility of operation, ap- 
pearance, safety, vulnerability, mainte- 
nance, and cost. 


Watertightness 


The modern all-welded_ steel tank 
reservoir is permanently watertight 
and unaffected by climatic changes. 
There is no need for a subdrain system 
to carry away anticipated leakage, such 
as is necessary with reinforced con- 
crete reservoirs. This solves a partic- 
ularly troublesome maintenance prob- 
lem, for leaks through hundreds and, 
in some reservoirs, thousands, of feet 
of expansion joints are often exceed- 
ingly difficult to locate and correct. 
Furthermore, in a concrete reservoir, 
if leakage is allowed to persist it is al- 
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most certain to carry away soil ma- 
terial from beneath the floor slabs, 
creating voids which could lead to seri- 
ous structural problems. Although 
leakage is probably not so great in 
shallow reservoirs (up to 12-15 ft in 
depth), it is often a serious and per- 
plexing job to keep the deeper reser- 
voirs (15-25 ft in depth) watertight 
because of the comparatively higher 
water pressure. All water works engi- 
neers are familiar with the leakage 
problems encountered in the unlined 
basins behind dams. 

The steel tank, therefore, is the only 
reservoir structure in which the water 
works operator can be positive of 
watertightness, immediately after con- 
struction and throughout its life, pro- 
vided, of course, that ordinary pre- 
cautions are taken continuously to 
protect the steel from corrosion. = 

Flexibility of Operation | apn 

From the standpoint of continuity 
of service, flexibility of operation 
should be considered when planning 
any reservoir. For example, it is ex- 
ceedingly desirable to be able to close 
off one portion of a reservoir for clean- 
ing or other maintenance work while 
continuing to serve the distribution 
system from the other portion. <A 
basin behind a dam would have no 
such provision ordinarily, but it is 
common practice in concrete reservoirs 
below ground level, and in rectangular 
reservoirs above ground level, to pro- 
vide bulkhead walls which divide the 
reservoir into two or more sections. 
This flexibility of operation can be ob- 
tained with both steel and concrete 
tanks by constructing a reservoir made 
up of two or more tanks. 

A multiple-tank reservoir (Fig. 1) 
gives the community added protection 
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by making it possible to hold full tanks 
out of service for emergency use. 
With this provision, if a major main 
break in the distribution system should 
quickly empty the reservoir tanks in 
use, the emergency supply in the full 
tanks could be cut in after the break 
has been isolated. In this respect, the 
advantages of a multiple-tank reservoir 
cannot be stressed too strongly. 


With the possible exception of a 
reservoir lake formed behind a dam, 
there is little question that the concrete 
reservoir buried below ground level 
and landscaped on top is the most at- 
tractive type aesthetically. In recent 
years, however, water works men have 
endeavored to dress up the above- 
ground reservoir. prestressed 
concrete tank has been constructed 


Appearance 


with a dome roof and center cupola 


and with a pilaster effect on the sides. 
These ideas have also been carried out 
with success on steel tanks. True 
enough, hollow pilasters on steel tanks 
have no function except possibly to 
house overflows and access ladders, 
hut they do break up the large, plain 
surfaces of the shell and make the 
structure look less like an oil storage 
tank. Obviously, the architectural 
treatment is more necessary in a resi- 
dential district than it would be in an 


industrial area. 


Safety 


Aside from enemy bombing, the 
greatest hazards to which reservoir 
structures are exposed are earth- 
quakes, land subsidence, and founda- 
tion settlement. If a community is to 
have a safe and dependable water sup- 
ply, its reservoirs must be adequately 
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designed to withstand these super- 
imposed forces. 

In recent years many localities in 
California have been subjected to 
rather severe earth shocks with re- 
sulting damage to the water system. 
In addition, some areas of the state 
have been experiencing varying de- 
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Springs, another oil-producing com- 
munity. Engineers are now in gen- 
eral agreement that this subsidence is 
largely due to the extraction of oil and 
gas. 

In the harbor district of Long Beach, 
the effect of subsidence on subsurface 
facilities is particularly severe, result- 


Multiple Steel Tank Reservoir 


Alamitos Reservoir, located on Signal Hill, Long Beach, Calif., has a total capacity of 
60 mil gal. 


grees of land subsidence. The magni- 
tude of this settlement, particularly in 
the oil-producing communities, has as- 
sumed alarming proportions. For ex- 
ample, in Long Beach, the subsidence 
ranges up to 2 it on Signal Hill and up 
to 17 ft in the harbor area. Similar 
effects have been noted in Santa Fe 


ing in many pipeline breaks and other 


structural failures. Differential sub- 
sidence is also causing the larger sur- 
face structures to tilt appreciably, 
owing to greater settlement on one 
side of the structure than on the other. 
Foundation settlement can also cause 
severe stresses in reservoirs. One of 
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the fundamental weaknesses of the 
aboveground concrete reservoir is its 
inability to withstand settlement. The 
bottom of a prestressed concrete tank 
is usually only 3-4 in. thick, is not 
heavily reinforced, and possesses very 
little flexibility. On the other hand, 
the bottom of a steel tank is a flexible 
member, capable of accommodating it- 
self to considerable surface settlement 
without becoming overstressed. 

The difficulties of designing a large 
concrete reservoir, either above or 
below ground level, capable of with- 
standing these sometimes enormous, 
unpredictable forces, can be easily ap- 
preciated. One safe solution to the 
problem seems to be the construction 
of a multiple steel tank reservoir, each 
unit of which is free to move inde- 
pendently of the others and is suf- 
ficiently flexible to accommodate itself 
to changing foundation conditions or 
to applied external forces. 


Vulnerability to Bombing 


The vulnerability of water supply 
reservoirs to enemy attack is a subject 
frequently discussed by water works 
men. The construction of a reservoir 
capable of withstanding enemy bomb- 
ing would ordinarily be prohibitive in 
cost. , During the last war many com- 
munities resorted to the camouflaging 
of tanks and covered reservoirs with 
special paint, but the effectiveness of 
this method under actual attack is 
questionable. Without doubt, the 
buried reservoir, hidden beneath a park 
or other landscaping, is far less ex- 
posed to enemy bombing raids than all 
other types of reservoirs. The enemy 
may have access to maps of the region, 
however, and can spot a park or other 
distinguishing terrain known to over- 
lie a reservoir just as easily as sighting 
an exposed tank on a hill, 
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It is possible that under enemy 
bombing the steel tank with its greater 
ability to absorb shock waves would 
hold up better than a concrete reser- 
voir, which would tend to shatter. 
Unfortunately, all reservoirs are more 
or less vulnerable to enemy action. 
For this reason, it is well for a com- 
munity to have two or more reservoirs 
located at widely separated points. 


Maintenance 


A comparison of the various types 
of reservoirs would be incomplete 
without some consideration of the sub- 
ject of maintenance. The open reser- 
voir behind a dam requires consider- 
able maintenance to control the vari- 
ous growths which persist at the wa- 
ter’s edge, both above and below the 
water line. If the dam is of concrete, 
there are sure to be problems of un- 
expected cracking, settlement or other 
movement, and spalling of concrete, 
all of which require attention. 

The concrete reservoir, either above 
or below ground level, also has its 
maintenance expense. There is ample 
evidence to indicate that concrete 
tanks give trouble at the juncture be- 
tween the vertical wall and the floor 
slab. An article (1) published in 1949 
pointed out that the constant “breath- 
ing” motion of the walls as the water 
level fluctuates causes the ordinary 
seal to leak to some extent. The ar- 
ticle goes on to say that, if the leakage 
is greater than allowable, little can 
usually be done except to replace the 
joint material, perhaps with no result- 
ing improvement. The rubber joint 
seal suggested in the article was de- 
veloped after a prestressed tank, built 
along conventional lines, leaked so 
badly that a better type of seal became 
necessary. Prestressed tanks have fre- 
quently experienced trouble with the 
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gunite coating on the reinforcement, 
which may spall off. 

On the other hand, the modern all- 
welded steel tank, thoroughly leak 
tested during its construction, sand 
blasted, coated with coal-tar enamel 
on the inside, painted on the outside, 
and adequately protected on the bot- 
tom where it is in contact with grade, 
will have few maintenance problems. 
The only requirement throughout the 
years will be the maintenance of a pro- 
tective coating on all steel surfaces. 
Experience has demonstrated that 
properly applied coal-tar enamel will 
last many years, and good-quality paint 
applied to the exterior of the tank 
should last 10-12 before re- 
painting is needed. 


Cost 


Reservoir costs vary widely, de- 
pending upon type, capacity, and local 
conditions. In a reservoir which is 
formed by impounding water behind 
a dam, there is no correlation between 
cost and capacity, the cost per million 
gallons being wholly dependent upon 
the good fortune of the community. 
If there is a large canyon of such shape 
and geological formation that a small, 
low-cost dam is all that is required, 
the cost per million gallons will be low. 
Conversely, if an expensive dam is re- 
quired to impound a relatively small 
quantity of water, the cost per million 
gallons may be prohibitively high. 

The cities in Southern California 
which have constructed large, under- 
ground reservoirs, landscaped on top 
and varying in capacity from 25 to 57 
mil gal, found that the cost ranged 
from $21,000 to $28,000 per million 
gallons. 

Steel tanks with capacities of 1-10 
mil gal vary in cost from $28,000 to 
$38,000 per million gallons, depending 
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upon the design and type of roof. Pre- 
stressed concrete tanks, the chief com- 
petitors of steel tanks, have been run- 
ning erratically from 10 to 60 per cent 
higher than steel. In multiple steel 
tank reservoirs consisting of six to 
twelve tanks of 3-4-mil gal capacity 
each, the cost has been running from 
approximately $26,000 to $29,000 per 
million gallons. 

As steel tanks can be built to 90 ft in 
height, or more, their construction per- 
mits a more economical use of land 
than do concrete tanks, the practical 
height limit of which is usually 35 ft. 


Long Beach Experience 


It must be apparent that the author 
is somewhat partial to steel tank res- 
ervoirs. This preference is the result 
of 20 years’ experience with steel tanks 
at Long Beach, and it might, there- 
fore, be appropriate to conclude this 
paper with an account of this ex- 
perience. 

In 1931 Long Beach had one small 
concrete reservoir, barely providing 
storage for a 3-hour normal demand. 
The author’s first assignment with the 
Long Beach Water Dept. was to as- 
sist a firm of consulting engineers in 
designing a 20-mil gal reservoir to be 
constructed on Alamitos Hill, which is 
a part of an area called Signal Hill. 

It was tentatively planned to con- 
struct six large concrete tanks, ar- 
ranged in two rows of three tanks each, 
placed close together and connected 
with flexible steel plates at their near 
sides in such a manner that the spaces 
between the tanks could also be utilized 
for water storage. The resulting 
structure would have been an eight- 
ce]l reinforced concrete reservoir, ap- 
proximately 26 ft in height, resting on 
a graded portion of Alamitos Hill. 
sefore the plans were completed, how- 
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Fig. 2. Steel Tank Interior 


The 20 rods radiating from the central column to the tank rim provide reinforcement 
against lateral shocks. 


ever, a surveying party, which had_ place in the 5-year period preceding 
been running a precise-level survey 1931. 

over the Signal Hill area, determined This disclosure caused considerable 
that up to 6 in. of subsidence had taken apprehension in the minds of the con- 
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sultants about the structural safety of 
such a large concrete reservoir. After 
further study it was decided to con- 
struct a multiple steel tank reservoir, 
consisting of six tanks 132 ft in diame- 
ter and 35 ft in height. With each 
tank holding about 3.5 mil gal, the 
total capacity of the reservoir would 
be approximately 20 mil gal. 
Completed in 1932, these tanks soon 
were destined to prove themselves in 
the disastrous Long Beach earthquake 
of Mar. 10, 1933. The reservoir rode 
the quake without damage, except to 
minor parts of the timber roof struc- 
ture, in spite of a lateral motion of such 
magnitude that considerable water 
splashed over the rims of the tanks. 
The lack of damage was attributed to 
the fact that the upper rim of each 
tank had been equipped with ten {-in. 
equally spaced radial rods, installed 
from the top of the central column to 
the angle iron placed around the rim 
and fitted with turnbuckles for tension 
These rods held the up- 


adjustment. 
per rim of the tank round even when 
the water load was being thrown later- 


ally by the force of the quake. In the 
Los Angeles area, one steel tank of 
comparable size, with an open top and 
no such radial rod reinforcement, was 
literally torn to pieces in the quake. 

In 1936 the Alamitos Reservoir was 
enlarged by the addition of six more 
tanks of the same size, increasing the 
total storage to 40 milgal. These 
tanks were equipped with 20 equally 
spaced radial rods instead of ten to 
provide additional earthquake resist- 
ance (Fig. 2). 

The first six tanks constructed at 
Alamitos Reservoir were coated on the 
inside with an enamel, consisting of a 
mixture of asphalt and coal tar, which 
eventually proved to be inferior, start- 
ing to break down after approximately 
11 years of service. These tanks have 
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since been successfully equipped with 
cathodic protection (2). The second 
group of six tanks was coated on the 
inside with a 100 per cent coal-tar 
enamel which has given excellent pro- 
tection for 16 years. 

Built before welding became com- 
mon practice, all twelve of these tanks 
are of riveted construction. The tubs, 
consisting of the floor and first ring 
of vertical steel, were assembled and 
riveted on cribbing above grade. The 
underside of the bottom plate was wire 
brushed and enameled before lowering 
the tube to an oiled-sand base. The 
exterior surfaces of the tanks were 
given two coats of red lead and a coat 
of aluminum. 

In 1942, following the practice of 
many utilities, the tanks were painted 
olive-drab for camouflage purposes. 
This paint is still giving good protec- 
tion after 10 years. 

Profiting from 4 years’ experience 
with the first group of six tanks, sev- 
eral improvements were made in the 
roofs of the second group. The im- 
proved roof consisted of a 2 X 10-in. 
creosote-treated Douglas fir rafter sys- 
tem supported on steel columns and 
girders. The rafters were covered 
with 1 X 6-in. tongue and groove red- 
wood sheathing, on which was laid a 
built-up composition roofing. 

Owing to the phenomenal growth of 
Long Beach during the war and post- 
war years, it became necessary in 1950 
again to increase the total reservoir 
capacity. In the interest of decentral 
ization, it was decided to place a por- 
of this additional storage on 
Dominguez Hill, approximately 6 miles 
to the northwest of Alamitos Reser- 
voir. This area, being oil-producing, 
presented the same possibility of future 
subsidence as the Alamitos Reservoir 
site but was the only other high ground 
available. 
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After much ‘deliberation in which 
many factors were considered, includ- 
ing the continued subsidence of the 
Signal Hill area, the possibility of set- 


tlement at the proposed site, the gen- 


the existing twelve tanks, it was de- 
cided to add six tanks at Alamitos 
Reservoir and to construct twelve 
more steel tanks of the same size and 
at the same elevation on Dominguez 


Fig. 3. View of Tub Raised on Cribbing 


The tub, consisting of the floor and first ring of vertical steel, has been assembled and 
welded on grade. Jacked up on cribbing, the bottom has been sand blasted, and coal-tar 
enamel is being applied. 


eral seismic activity of the entire area, 
the ever-present possibility that the ex- 
cessive subsidence in the harbor dis- 


Hill. This would provide 60 mil gal 
of storage at Alamitos Reservoir and 
40 mil gal at Dominguez Hill. 


trict might act as a trigger to set off 

further earth movements, and the ex- 

ceptionally low-cost service record of 


When completed, all eighteen of 
these new steel tanks were identical in 
construction, incorporating the points 
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of design which the previous 20 years’ 
experience had dictated. Of all-welded 
construction, the bottom plates and 
first ring of vertical steel were as- 
sembled and welded on grade. The 
tub was then jacked up on cribbing 
approximately 36 in. high and the sec- 
ond weld of the double-lap-welded bot- 
tom made (Fig. 3). After the tub had 
been thoroughly leak tested by the 
vacuum method, the underside of the 
bottom was sand blasted, primed and 
coated with coal-tar enamel, and then 
lowered to its carefully prepared oiled- 
sand base. 

The effectiveness of this tank bottom 
protection against corrosion was dem- 
onstrated when several exploration 
tunnels were dug beneath the existing 
tanks after 12 and 16 years of service. 
The bottom steel surface was found to 
be perfectly preserved and protected 
by the enamel, to which there still 
adhered a 14$—2-in. layer of oil-satu- 
rated sand. 

Wood roof construction has been 
used, chiefly because it is believed that 
corrosion cannot be definitely con- 
trolled on the underside of a steel roof 
deck, particularly where the deck rests 
upon the steel rafters. 


ADVANTAGES 


Conclusion 


Steel tanks show up exceedingly 
well when compared with other types 
of reservoirs. The modern steel tank 
is permanently watertight. It can be 
made attractive in appearance. It is 
comparatively safe against earthquake 
and other forces. It requires surpris- 
ingly little maintenance if ordinary 
precautions are taken to protect the 
steel surfaces from corrosion, and it 
is less expensive than most concrete 
reservoirs. These facts should im- 
press all water works operators. 


Note: The reader’s attention is called 
to the fact that this paper was writ- 
ten primarily on the basis of experi- 
ence tn a mild climate and in an area 
subject to earthquakes. Thus, the 
freezing factor is not considered at all 
and the factor of stress caused by earth 
movement is given more than normal 
weight.—Ep. 
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Staff Report 


A report prepared in the fall of 1952 and published now with the 
thought that it may provide some useful inspiration with which to 


combat another summer's heat and water scarcity. 


The development 


of both the questionnaire and the analysis of data was accomplished 
with the cooperation of Arthur T. Luce, New York Water Service 


Corp., New York. 


7 weigh the effect upon public wa- 
ter supply service of the unusual 
heat and drought conditions which 
prevailed in the New England, Middle 
Atlantic, and some midwestern states 
during the early summer of 1952, 


AWWA sent out questionnaires to 109 
representative water utilities in the 


area affected. Replies were received 


_ from 78 of these, 56 of them publicly 


owned, 20 privately owned, and 2 un- 
identified. These utilities served popu- 
lations varying from 10,000 to more 
than 3,500,000. A list of the questions 
with a summary of the replies to each 
follows : 

1. Did you experience unusually low 


rainfall or high-temperature conditions 
at your plant this summer? 


Yes—68 (87 per cent of 78 answer- 
ing the question ). 

2. Did these conditions cause a de- 
‘mand for excessive quantities of water? 

Yes—66 (86 per cent of 77 replies 
recel ved). 
3. By what per cent did your peak 


Bo so far this summer (to July 25, 


1952) exceed last year’s? 

_ Number reporting higher peaks—66 
(85 per cent of 78 replies). These 
replies are tabulated in Table 1. 


4. As a result of the extraordinary 
use of water, did you experience a 
shortage in your system? 

Yes—26 (34 per cent of 77 replies). 

5. Did you find it necessary to ask 
for a voluntary reduction in sprinkling? 

Yes—24 (32 per cent of 76 replies). 

6. Did you have to impose an en- 
forced sprinkling ban? 

Of the 76 answers to this question, 
9 (12 per cent) reported “yes.” Of 
these 9, there were 6 that had answered 
“yes” to Question 5, indicating that 
they had tried voluntary reduction in 
sprinkling before having to take more 
drastic measures. A number of mu- 
nicipal plants have ordinances govern- 
ing the hours of sprinkling during the 
summer season that carry from year to 
year. 

7. If a sprinkling ban was imposed: 

a. How long was it in effect? 

b. Is it still in effect (July 25,1952) ? 

c. How long do you expect it to be 
in effect? 

The 23 answers to the first part of 
the question were varied and ranged 
back to May 15, with an average start- 
ing date of July 1. 

There were 19 plants still under a 
sprinkling ban when the reports were 
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filed. This represents 24 per cent of 
the questionnaires returned and 70 per 
cent of the plants having sprinkling 
bans. 

It was interesting to note that, of 
the 16 who expressed an opinion on 
how much longer the sprinkling ban 
might be enforced, practically all said 
either a date in September or October 
or until fall or cool weather. 

The maximum duration of the 
sprinkling ban was 107 days (2 
plants). Two plants maintained the 
ban 90 days or more; 9, from 60 to 
90 days; 8, from 30 to 60 days; and 
5, less than 30 days. eon Jt 

> 
TABLE 
Increase in Peak Load 


Increase 
Over 1951 
per cent 


Per Cent 


Plants of Plants 


9.9 17 
10-19.9 23 
20-30.0 26 


Total 66 


8a. Did you experience low pres- 
sures in any part of your system? 

8b. Were any customers completely 
out of water? 

8c. If so, what per cent of your total 
customers? 

a. Yes 
plies). 

b. Yes 
plies ). 

c. The percentage of total customers 
out of water, in the 20 plants report- 
ing this condition, was very low, rang- 
ing from “negligible” to 5 per cent. 
One plant reported 5 per cent; 2 
plants, 4 per cent; and the other 17, 
less than 1 per cent. 

9. Were the low-pressure conditions 
primarily due to excessive peak hour 


47 (63 per cent of 75 re- 


20 (27 per cent of 75 re- 
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demands, excessive daily loads, or 
both? 

A total of 43 plants reported the low 
pressure was primarily due to peak 
hour demands, 23 reported their trou- 
ble was due to excessive daily loads, 
and 23 reported their trouble was due 
to both. 

10. What were your lowest pres- 
sures compared with normal pres- 
sures? 

Of the 43 replies to this question, 
most indicated a relatively small drop 
in pressure, only 10 reporting pres- 


TABLE 2 
Pressure Drop 
No. ot 
Plants 
9.9 
19.9 
29.9 
39.9 
49.9 
59.9 
69.9 
70 or over 


Per Cent 


Pressure Drop 
ps of Plants 


Total 43 100 


— 


sures below 20 psi. Most of the plants 
indicated a reduction in pressure of 
less than 20 psi. The replies are tabu- 
lated in Table 2. 

11. Were any complaints filed with 
the Public Service Commission or 
similar regulatory authorities? Did 
such complaints result in formal hear- 
ings? 

Of the 73 answers received, 10 
plants reported complaints filed, 3 of 
which resulted in formal hearings. — 
Conclusions 

From this summary, it is apparent 
that the summer of 1952 will go down 
in history as one of the worst that the 
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water works industry has encountered 
for many years. ‘The statistics have 
shown the abnormal heat and drought 
that occurred during June and July, 
with a result that 67 of 77 plants en- 
countered excessive demands for water 
and that 66 had higher peak loads 
than in 1951, some of these increases 
being as high as 30 per cent above 
the 1951 peak load conditions. De- 
spite these abnormal conditions, how- 
ever, only 26 experienced water short- 
ages, while 43 experienced lowered 
pressures. Only 20 plants had some 
customers whose water service was cut 
off completely, and these represented 
4-5 per cent in 3 plants and less than 1 
per cent in the other 17 plants. 

It is particularly interesting to note 
that 43 plants reported their low- 
pressure conditions were due to peak 
hour loads, while 23 reported them due 
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to peak day loads and 23 reported both 
peak hour and peak day loads as re- 
sponsible for their pressure drops. 

More than 30 per cent of the replies 
indicated voluntary sprinkling bans and 
12 per cent, enforced bans. Several 
municipal plants have ordinances regu- 
lating the hours of sprinkling during 
the entire summer. 

It thus appears that, even under 
these extreme and abnormal condi- 
tions, most plants were able to care for 
practically all of their customers and, 
had it not been for the unusually high 
peak loads, most of the plants reporting 
shortages would not have suffered. 
This seems to indicate the need for 
careful study of the peak load days by 
those plants that suffered water short- 
ages and pressure drops, and the de- 
velopment of the best plan to prevent 
a recurrence of the condition. 


The AWWA Board of Directors has approved the addition of the following 


sentence at the end of Sec. 5.8—Hydrant Inlet of the “Standard Specifications for 
Fire Hydrants for Ordinary Water Works Service” (AWWA C502-53), which 
were published in the May 1953 JouRNAL: 
- When a hydrant is to be connected to mechanical-joint pipe, the bell dimensions 
shall conform to Table 11.1 of ASA A21.11 (American Standard Specifications 
for a Mechanical Joint for Cast Iron Pressure Pipe and Fittings). 


“J It is proposed, subject to Board approval, to include a similar provision in 
Sec. 6—Valve Ends of the “Tentative Standard Specifications for Gate Valves 
for Ordinary Water Works Service” (AWWA C500-52T), published in the 
September 1952 JouRNAL. 
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A Survey of Operating Data for Water Works 


in 1950 


Staff Report 


O* the pages that follow there are 
presented the results of a survey 
of operating data for water works in 
1950, undertaken by the Association 
with the approval of the Board of Di- 
rectors. (Questionnaires were sent to 
more than 900 water utilities serving 
populations of at least 10,000. Only 
approximately 50 per cent returned 
completed, or partially filled-out, forms. 
The tabulation therefore contains many 
blank spaces, but it is offered for what- 
ever value it may have. 

An attempt was made to word the 
questions in the survey in such a way 


that they would apply to the large ma- 


jority of water utilities. Because of 
individual differences in methods of 
record keeping, however, the replies 
were not always in a form that could 
be employed for purposes of compari- 
son. Accordingly, supplementary ques- 
tionnaires were sent to a number of 
water works. In other instances, the 
AWWA staff itself made an effort to 
convert the data supplied into a more 
suitable form. This procedure has un- 
doubtedly led to errors in the tabula- 
tion, but it is believed that these are 
not serious enough to affect the overall 
pattern. 

The items covered in the tabulation 
are listed and explained below. 


Table 1—Basic Data 


Column 1—Community. Communi- 
ties are listed in alphabetical order for 
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easy reference. The number preceding 
the name is repeated in the first column 
on the right-hand page. <A given city 
will retain the same number in each of 
the four tables. Although information 
was requested for the calendar year 
1950, some communities were not able 
to furnish data for that period. When 
the year of record begins on a date 
other than Jan. 1, 1950, this fact is indi- 
cated by superscript numerals (thus: 
/30) following the name of the city. 
With a few exceptions, the record pe- 
riod for a particular city is the same in 
all tables. 

Column 2—Population Served. The 
figures in this column show the total 
population served at retail, estimated to 
the nearest thousand. The population 
adjacent communities receiving 
water wholesale was not included ex- 
cept when the returned questionnaire 
failed to make this distinction. 

Columns 3-0—Customers. These 
columns show the total number of serv- 
ices or customer accounts (Column 6), 
broken down into residential (Column 
3), commercial (Column 4), and in- 
dustrial (Column 5) classifications. 

Column 7—No. of Employees. The 
total number of permanent employees 


of 


is given, 

Column 8—Public Control Agency. 
For publicly operated utilities, a nu- 
merical code indicates whether the con- 
trolling agency is the mayor, city coun- 
cil, board, commission, authority, or 


a.. 
____ 
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some combination of these. Privately 
owned utilities are indicated by “pvt.” 

Column 9—Source of Supply. The 
source—ground water, surface water, 
or both—is shown. If part or all of 
the supply is purchased from another 
community or a water district, the let- 
ter P so indicates. 

Column 10—Type of Treatment. A 
numerical code indicates whether filtra- 
tion, softening, corrosion control, or 
other kinds of treatment are used. As 
chlorination is almost always employed, 
it is not included in the tabulation. 

Column 11—Power for Pumping. 
The numbers indicate whether steam, 
electric, diesel, or other types of power 
are used for pumping, or whether a 
gravity system, requiring no pumping, 
is involved. 

Columns 12 and 13—Book Value. 
Column 12 shows the total book value 
(undepreciated, if a distinction is 
made) of the system in $1,000 units. 
In Column 13, the book value per capita 
(based on the population-served fig- 
ure) is shown. 

Columns 14 and 15—Total Revenue. 
The revenue of the system from water 
sales and other sources during the year 
of record is given in $1,000 units (Col- 
umn 14) and in dollars per capita (Col- 
umn 15). A breakdown of revenue by 
source will be found in Table 3. 

Columns 16 and 17—Op. & Maint. 
Operation and maintenance expendi- 
tures (including wages) are given in 
$1,000 units (Column 16) and in dol- 
lars per capita (Column 17). 

Column 18—Op. Ratio. In this col- 
umn is shown the operating ratio— 
that is, the proportion of operation 
and maintenance expense to income. 
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The ratio of Column 16 to Column 14 
is expressed in the form 1:4, with + 
being obtained by dividing the figure 
in Column 14 by the figure in Col- 
umn 16. 


Table 2—Production and Distribu- 
tion Data 


Column 1—Community. See ex- 
planatory comment on Table 1, Col- 
umn 1. 

Column 2—Production. The figures 
represent the total water produced or 
purchased during the year. 

Column 3—Sales. As a number of 
cities are not fully metered or do not 
record free water service, the figures 
in this column are often smaller than 
the amounts of water actually dis- 
tributed to consumers during the year. 

Column 4—Per Cent Prod. Sold. 
The percentage of production sold was 
obtained by dividing the figure in Col- 
umn 3 by that in Column 2 and multi- 
plying by 100. The difference between 
this percentage and 100 per cent is not 
necessarily all “lost” water, as the com- 
ment on Column 3 makes clear. 

Columns 5 and 6—Prod. and Sales 
(gallons per capita per day). These 
figures were obtained by dividing the 
production (Column 2) and sales (Col- 
umn 3) figures, respectively, by 365 
times the number of people served 
(Table 1, Column 2). 

Column 7—Resid. Svces. Metered. 
The percentage of residential services 
metered is shown. Commercial and 
industrial services can be assumed to 
be 100 per cent metered unless other- 
wise indicated in the footnotes. For 
cities which did not provide a break- 
down by type of service, the figure 
given represents the percentage of all 
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services metered (as indicated by the 
footnote : “Includes commercial and in- 
dustrial”). Blank spaces in this col- 
umn indicate that no information was 
furnished. 

Column 8—Trans. Mains. These 
figures represent the total mileage of 
transmission mains—that is, mains 
from the source of supply to the pump- 
ing or treatment plant or, if there is 
no such plant, to the city limits. 

Columns 9 and 10—Distr. Mains 
(8-in. Equiv.). To provide an im- 
proved basis for comparison, the mile- 
age figure for each size of main was 
multiplied by a factor to give a result 
in terms of equivalent mileage for an 
8-in. main. A simple ratio of diameters 
was used to obtain this factor,* as indi- 
cated in the following table: 


Actual 
Main 
diameter 


Multiplying 
Factor 


10 

12 

14 

16 

tas 
) 
30 
36 


Thus, 10 miles of 4-in. main would be 
considered equivalent to 5 miles of 
8-in., and 6 miles of 16-in. would be 
equivalent to 12 miles of 8in. The 
total equivalent mileage is shown in 
Column 9. Dividing this figure by the 


* The use of a ratio that would yield hy- 
draulic equivalents was considered, but a 
simple ratio was finally selected as_ being 
more suitable for statistical purposes in this 


tabulation, 
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total population (Table 1, Column 2) 
and multiplying by 1,000 gives the 
mileage per 1,000 population, shown in 
Column 10. 

Column 11—Loss per Main-Mile. 
Subtracting sales (Column 3) from 
production (Column 2) and dividing 
the difference by 365 and by total dis- 
tribution main mileage (Column 9) 
gives the loss per mile of main in gal- 
lons per day.+ Column 11 shows this 
result in 1,000-gpd units. (See com- 
ment on columns 3 and 4.) 

Columns 12-15—Valves and Hy- 
drants. Self-explanatory. 

Columns 16 and 17—Distribution 
Storage. Self-explanatory. 


Table 3—Financial Analysis 


Column 1—Community. See ex- 
planatory comment on Table 1, Col- 
umn 1, 

Columns 2-9—Revenue. These col- 
umns indicate the amount of revenue 
received during the year from residen- 
tial (Column 2), commercial (Column 
3), and industrial (Column 4) services 
(totaled in Column 5) ; from municipal 
use (Column 6); from public fire pro- 
tection (Column 7) ; and from miscel- 
laneous sources (Column 8). Some 
cities did not provide a complete break- 
down by source of revenue and gave 
one figure for two or more of these 
items. This fact has been indicated in 
the footnotes whenever the data sup- 
plied made it possible to do so. The 
total revenue received is shown in Col- 
umn 9. 

Column 10—Free Svce. Value. The 
dollar value of water provided free of 
charge is shown in this column, Fre- 


+ An equally accurate result, in 1,000-gpd 
units, can be obtained by subtracting Column 
6 from Column 5 and dividing by Column 10. 
This method was used, as the calculations 


required were simpler. 


|| 

| 
4 A 
| 
Q » 
jm tn te 
- @ 
a 
7) 4 
oa” 
= 


STAFF 


quently such service is unmetered or 
unrecorded, so that the value is either 
estimated or not known. 

Columns 11—17—Expenses. These 
columns provide a breakdown of ex- 
penses during the year. As account- 
ing methods vary considerably, many 
cities were unable to furnish the infor- 
mation in the manner requested. Some 
cities did not provide separate figures 
for operation (Column 11) and main- 
tenance (Column 12) expenditures. 
Some included wages and_ salaries 
(Column 13) under operation and 
maintenance or under miscellaneous 
(Column 16). Depreciation expense 
(Column 14) sometimes represents an 
amount actually set aside, sometimes 
merely an accounting record. 
municipally owned utilities reported as 
taxes amounts paid to the city general 
fund. When this was clearly the fact, 
these payments were not tabulated 
under “Taxes” (Column 15) but under 
“Paid to General Funds” (Column 
24). The total expenses for the year 
(including depreciation, whether actu- 
ally set aside or not) are shown in 
Column 17, 

Column 18—Tax Paid. Tax paid 
is expressed as a percentage of total 
revenue (Column 9). The entry “0.0” 
indicates that taxes were paid but that 
the percentage was less than 0.05. 

Column 19—Revenue Less Expense. 

These figures are obtained by sub- 
tracting Column 17 from Column 9. 
Negative figures need not necessarily 
mean an actual monetary loss, because 
depreciation is included in the expense 
total. 

Columns 20-25. These 
cover disposition of earnings. Some 
include certain of these items 
under expense rather than under dispo- 
sition of earnings. Arrangements for 
meeting financial obligations also differ 
from city to city. Owing to variations 


Some 


columns 


cities 
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in accounting methods and in municipal 
organization, the total of the figures in 
columns 20-25 may not equal the “rev- 
enue less expense” figure (Column 19) 
for a given community. Whenever 
possible, the information supplied has 
been analyzed in an attempt to tabulate 
it in accordance with the classifications 
employed in the table. The figures for 
bond (and preferred stock) interest 
and retirement (columns 20 and 21, 
respectively) are given as they appear 
in the returned questionnaires, even 
when it is evident that the funds for 
these purposes did not come from reve- 
nue. Assessments paid by cities to 
regional water districts are included in 
Column 24, together with tax equiva- 
lents and other sums paid to general 
or municipal funds. 

Column 26—Debt Outstanding. The 
debt outstanding at the end of the year 
of record is given in $1,000 units. 
Blank spaces indicate that no informa- 
tion on this item was furnished. 


Table Analysis 


Column 1—Community. 
planatory comment on Table 
umn 1. 

Columns  2-5—Monthly Rates. 
These columns show the metered rates 
for 1,000, 10,000, 100,000, and 1,000,- 
000 cu ft of water per month. When 
the normal billing period is other than 
monthly, the charges were converted 
to a monthly basis if a rate schedule 
was furnished. Service charges were 
included when sufficient information 
was supplied. For charges 
based on meter sizes, the following 
sizes were assumed : 


See ex- 
1, Col- 


service 


Quantity Meter 
per Month Size 
1,000-cu ft units in, 
10 
100 3 
1,000 8 


3 
wa 
vrs 
4 
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The service charge for the appropri- 
ate meter size, or the closest size to it, 
was added to the quantity rate. Rates 
in terms of gallons were converted to 
cubic feet on the basis of the commonly 
used equation, 7,500 gal = 1,000 cu ft. 

Column 6—Min. Charge per Month. 
The minimum residential charge is 
shown. When the minimum charge is, 
or includes, a service charge, a 2- or 
}-in. meter is assumed. 

Column /7—Allowance Min. 
This column shows the quantity of 
water allowed for the minimum charge 
in Column 6. If Column 7 is blank, 
the figure in Column 6 is a service 
charge. 

Column S—Penalty Discount. 
Penalty or discount provisions in the 
billing terms are indicated by P or D, 
respectively. When the bill is pre- 
sented to the customer in discounted 
form, with the discount to be forfeited 
if the bill is unpaid by a specified date, 
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this arrangement was considered equiv- 
alent to a penalty and is so indicated. 
In that event, the monthly rates shown 
in columns 2-5 are the “discounted” 
rates. 

Column 9—Rate Rise Since 1945. 
This column shows the total rate in- 
crease since 1945, in terms of the per- 
centage increase in revenue which the 
rise was planned to yield. A number 
of communities, apparently unfamiliar 
with this method of indicating a rate 
increase, either furnished information 
that could not be used for purposes of 
comparison or else gave the actual per- 
centage increase in revenue (a figure 
that, of course, reflects increased sales 
as well as higher rates, if any). The 
figures given in the returned question- 
naires were, however, accepted at face 
value unless obviously incorrect. Blank 
spaces in this column indicate that in- 
formation either was not supplied or 
was believed incorrect. 
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Community* 


Customers 


| 
Coml. Ind. | 


Total 


. Aberdeen, S.D. 
Adrian, Mich.¥® 


Akron, Ohio 
Albert Lea, Minn 
. Alexandria, L 5/80 


Alhambra, Calif.7/ 
Alliance, Ohio 
Amarillo, Tex.” 
. Ambridge, Pa. 
. Ames, Iowa‘/® 


. Ann Arbor, Mich.?/ 

. Ansonia, Conn. 
Appleton, Wis. 
Arlington, Va.7/ 
Asbury Park, N.J. 


Ashland, 
Ashland, Wis. 
Atchison, Kan.“/® 
Athens, Ga. 
Athol, Mass./5 
. Atlanta, Ga. 
. Atlantic City, N.J. 
3. Auburn, Me. thie SD 


Auburn, 


. Augusta, Me. | 


. Austin, Minn.?/® 
. Austin, Tex.'/5! 
. Baltimore, Md. 
. Bangor, Me. 

. Barberton, Ohio 


. Barre, Vt. 1/5 
2. Bartlesville, Okla.7/“ 
3. Baton Rouge, La. 

. Bay City, Mich.7/” 

. Beaver Falls, Pa. 


. Bellingham, Wash. 
. Beloit, Wis.!/"! 


. Benton Harbor, Mich.7/ 


. Berlin, N.H.1/5! 
. Beverly Hills, Calif.7/” 


Sats 


¢ 


2,000 | 

18,000 | 
274,000 
13,000 

50,000 | 


52,000 
30,000 
74,000 
28,000 
23,000 | 


§60,000 
18,000 
33,000 

143,000 

\|50,000 


32,000 
10,000 
18,000 
28,000 
12,000 | 


329,000 
\|125,000 
19,000 
39,000 
22,000 | 


23,000 

150,000 | 
1,163,000 
31,000 
27,000 


10,000 | 
19,000 | 
125,000 
60,000 
70,000 | 


35,000 
35,000 
21,000 
17,000 | 
39,000 | 


4,400 
4,240 


3,349 


+ 
+ 


6,260 | 


4,500 


150 | 


250 


159 


3,200 | 


2,372 


56,400 


7,000 | 


+ 
+ 


6,450 


16,000 | 


528 
639 
541 


1,633 
300 | 


241 


36 
2,423 | 
614 
739 


750 

| 933 
518 
3,168 
761 


| 4,550 
4,602 | 
66,000 
3,520 | 


9,624 


15,165 
7,099 

23,405 
4,526 | 
3,960 | 


9.925 
2,893 
9,226 
24,587 
2,100 
| 
9 061 
3,358 
3,700 


2,429 | 


82,000 
10,939 
6,440 
8,259 | 
6,133 
5,980 | 
36,148 | 
252,017 | 
10,054 | 
7,420 


2,228 | 
5,618 | 
30,766 
15,806 


12,783 
| 


11,296 
9,908 
5,095 | 
3,241 
7,211 | 


ployees 


23 | 


15 
227 


Public 
Control 
Agencyt 


* Data for yon beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 9 indicates year 
950. 


beginning Mar. 1, 
t Key: 1 


t Included in 


mayor: 2- ~counc il; 3 
§ Includes Univ. of Michigan transient population. 
# Plus employees with jobs in other departments. 


board; 4—commission; 5—authority; pvt.—private. : 
{| Includes summer transients. 


1 2 3 | 4 | 5 | 6 i: | 8 
Population 
(15,026 13 25| 4 
3 26; 2 
ar. 57 1,2 
aie 1 1 22| 2 
45 | 4 
| | » | 
t | 2,859 3 17 | pvt. 
8,501 555 17 4 
21,890) 2,697 t 70; 3 
| 10| 1,2 
133 4 23| 3 
407 1 13) 4 
375) 12 22| pvt. 
| § 14) 4 
378| 1,2 
1,4 
5,901 12 3 
au 5,559 15| 3 
#3 3 
7 87| 1,4 
801 1,2 
49| 3 
1,882 8| 4 
5,565 29| 4 
28,333 125) pvt. 
15,124 56) 2 
py 
8,934 71 | pvt. 
| 8; 4 
2 
te 
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Basic Data, 1950 591 
1 9 10 11 12 | 13 14 15 16 | 17 18 
S . | Type | Power Book Value Total Revenue Op. & Maint. 
s _ € of for Op. 
Supply* | Treat- Pump- | Ratio 
mentt | ing} $1,000 | $/cap. | $1,000 | $/cap. | $1,000 | $/cap. 
1| 1-3 | 2 1,940} 88.18| 155.7) 7.08 | 147.7] 6.71 | 1211 
2 13 2 1,174} 65.22 198.6 | 11.03 118.5! 6.58 | 1:1.7 
3 | 4.2 22,350} 81.57] 1,757.2! 6.41 830.7! 3.03 4:24 
33.77| 75.1 5.78 44.5} 3.42 | 1:1.7 
5| G 2 1,565) 31.30} 3048! 6.10) 1724 | 3.44 | 1:18 
G 2 2,131) 40.98 7.41 173.4) 3.33 | 1:22 
71 1,2 2 3,325| 110.83) 254.7. 849 176.1| S87 | 1:14 
4 2 7,388; 99.84 1,012.8 13.69 248.8 3.36! 1:41 
9 G 1,2 2 1,238| 44.21 205.7 | 7.35 116.4] 4.16 | 1:1.8 
CG 2 767| 33.35 6.43 114.7/ 4.99 | 1:13 
11! SG 2 2 | 2,946| 49.10/ 385.2} 642] 249.3! 4146 1:1.5 
12 S 2,5 1,253 69.61 180.9 | 10.05 664) 3.69 |) 4:27 
13 S 2,088 | 63.27 296.5 8.98 143.4) 4.35 | 1:24 
14 P 1 8,540| 59.72| 986.1 6.90 471.0 | 3.29 2:2.1 
is] 1 2 775| 15.50) 1204| 2.41 
16 S 1 2 1,868! 58.38 | 277.6 8.68 105.7 3.30 1:2.6 
17 1 2 822, 82.20 127.1} 12.71 51.0} 5.10! 1:2.5 
18 S 1 2 1,566! 87.00 189.6 | 10.53 84.6) 4.70 | 1:22 
19) 1, 3,4 2 1,344, 48.00 209.7) 7.49 60.2); 2.415 | 1:3.5 
20' 1 2 | 1,120} 93.33] 73.2! 6.10 58.2) 4.85 | 1:1.3 
21 1 40,000 | 121.58 | 4,947.3 | 15.04 | 1.3276. 4.04 1:3.7 
22;S,G | 4 2,4 | 5,682| 45.46| 578.5] 4.63 | (253.6! 203 | 1:23 
23 S 2,4, 5 1,401} 73.74) 924! 4.286 459} 242 | 1:2.0 
24; 1 1-4 2,112) 54.15); 292.7) 7.51 | 173.5! 4.45 | 
3; 2 2,145] 97.50 137.0} 6.23 59.5 | 2.70 | 1:2.3 
| | 
G 4 12 900; 39.13) 134.9) 5.87 44.3 1.91 | 1:3.0 
2 2 10,993 | 73.29 | 1,942.0 | 12.95 434.9 2.90 | 1:4.5 
28 S 1 2 137,973 | 118.64 | 7,317.9 6.29 | 2,458.5 2.11 1:3.0 
29 S | 2,4 2,695 | 86.94 230.0) 7.42 107.5) 3.47 1:21 
30; | 1 2 6,350 | 235.19 | 233.0| 8.63 190.0) 7.04 | 1:1.2 
31; SG 2,4 1,046) 104.60 78.0 | 7.80 82.1 8.21 | 1:0.9 
1 2 | 2,328] 122.53] 276.1! 14.53 146.6 | 7.72 
331 G | 2 | 
34 S 1,2 | 5,312} 88.53/ 515.6! 8.59 309.7 | 5.16) 1:1.7 
35 S 1 | 24 | 5,988] 85.54; 5430! 7.76 199.9} 2861! 1:2.7 
| 
4,495) 128.43) 369.6 | 10.56 | 2299! 6.57 | 1:16 
37| G 2,100| 60.00 265.2! 7.58 113.5} 3.24 1:23 
38 S 1 2 | 2,840) 135.24 265.7 | 12.65 1098} §.23 | 1:24 
391 SG] 1 2,5 691) 40.65| 1120. 659 249 | 1:26 
SG! 1-3 2 1,655 42.44 559.5 | 14.35 | 3099! 7.95 | 1:18 
| | 
* Key: S—surface water; G—ground water; P— purchased water. 
} Key: steam; tric; diesel; ot ; 5—gravity i 
; y eam ; lese other gravity (no pumping vr 
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rABLE 1 (contd.) 
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“ustomers J i 
Customers No. of | Public 


| ployees Agencyt 


Resid Coml. Ind. q Total 


. Big Spring, 21,000 5,000) 445) 445 27 
. Billings, Mont. 44,000 8,079 946 24 9,049 50 
3. Binghamton, N.Y. 95,000 14,226 242 37 14,505 68 
. Birmingham, Ala. 388,000 68,360 11,750 296 80,406 191 | 
. Bismarck, N.D. 19,000 


. Bloomfield, N.J.1/* 49,000 t 9,902 5 9,997 
. Bloomington, 34,000 8,796 
. Boone, lowa*!™ 12,000 3,714 40 3,756 
. Boston, Mass. 801,000 95,000 
. Bradford, Pa. | 22,000 5,701 


. Brainerd, Minn. 13,000 
. Bremerton, Wash. 45,000 9,980 1,744 
. Bridgeport, Conn. | 251,000 | 29,168 17,962 
. Bristol, Conn. 36,000 t 6,569 
. Bristol, 17,000 


oy 
¢ = 
ae 


56. Brockton, Mass. 63,000 | 12,000 900 13,000 
. Brookline, Mass. 63,000 9,000 500 9,510 
. Buffalo, N.Y.7/” 576,000 85,960 | 11,568 98 637 
Burbank, Calif.7/” 80,000 21,991 
. Burlingame, Calif.7'™ 21,000 137 511 | 6,675 
. Burlington, N.J. 23. 14,000 a5! 161 | 3,719 
. Butte, Mont. 45,000 11,996 - 12,240 
/Canton,Ohio 130,000 483 32,010 
Carlisle, Pa. 17,000 3,8. 319 35 | 4,185 
Carthage, Mo.” 12,000 | 3,516 3,519 | 


. Casper, Wyo.7/* 26,000 4,87, 539 
7. Cedar Rapids, lowa*t 72,000 413 
. Centralia, [1.5 17,000 4,45: 269 
. Champaign, III.!/*' 65,000 ,357| 792 
. Charleroi, Pa. 48,000 ; 379 | 


~~ 


_ 
+ 
Co 
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. Charleston, S.C. | 141,000 t 5 18,931 
. Chester, Pa. 95,000 5 32: 3: 21,373 
. Chicago, | 4,138,000 438,765 
Chillicothe, Ohio 20,000 5, § 6,055 
. Claremont, N.H. a 11,000 


76. Clarksburg, W.Va. | 38,000 j 

77. Cleveland, Ohio 1,176,000 823 | 
78. Cleveland Heights, Ohio | 58,000 519 30 | 
79. Coffeyville, Kan. 19,000 5,566 26 | 
80. Colorado Spgs., Colo. 51,000 13,041 2,131 a 5,207 42 


* Data for ye - La ee Jan. 1, 1950, except as indicated i superscript numerals: e.g., */® indicates year 
be sinning Mar. 1, 
Key: -counc il; board; 4—commission; 5—-authority; pvt.—private. 
Included in “C 


| 2 | 3 | | | 
4 
mt 
16 2 
5 
wi 1,2 
40 3 
1) 11,755 | 4 
75 47,805 300 pvt. 
34 6,603 32 } 
4,566 14 
72| 4 
: 65 3 
348 2 
125 2 
12 
10 
53 | pvt. 
80; 1,2 
18 | 5 
6| 3 
| 
58 2 
30; 1,2 
36) pvt. 
27 5 
40; 4 
78 5 
800) 1,2 
17 1 
5 z 
3 
1,2 
4 
: ad 1,2 
ot 


Basic Data, 1950 


S 
source 


Power Book Value 


Total Revenue 


Treat Pump 


ot 
S * 
upply mentt ing} $1,000 


cap. 


$1,000 


2,294 | 109.24 278.5 


2,613 


18,700 
981 


2,250 
2,083 
800 
26,833 
2,686 


843 
2,782 
22,861 


me 


2,708 
42,708 
5,008 


wn 
oo 


1,503 | 


634 | 


7,479 
6,014 
1,216 

743 


1,619 | 
3,079 
1,561 
3,822 | 
3,279 | 


761 


Nhe 


500 
989 


352 


345 
7,623 


surtace water; G—ground water 


2,642 


5,750 


5,867 | 


14, 
225,581 | 


59.39 


48.20 | 


| 344.9 
| 468.5 
2,476.2 


51.63 | 


45.92 | 


61.26 
66.67 
33.50 
122.09 


64.85 
61.82 
91.08 
73.39 


91.27 
42.98 


358.8 
340.9 10.03 


74.15 | 


62.60 


71.57 | 


45.29 | 


166.20 | 


46.26 | 


71.53 
61.93 


62.27 


42.76 


91.82 | 


58.80 
68.31 


41.61 
| 155.38 
54.51 
75.00 


89.91 | 


60.08 
75.13 


70.79 
| 149.47 


669.8 
118.1 | 
69.6 | 


227.0 
489.5 
204.8 
508.8 
379.8 | 


717.5 
419.1 
19,153.4 
} 162.0 
68.6 


316.6 
8,305.0 
567.1 
194.1 
467.1 


Op. & 
$1,000 


111.6 
87.5 


1,025.3 
89.0 


228.5 | 
140.6 
70.8 
4,503.0 
76.4 


68.7 
196.1 | 
750.2 
95.0 
100.6 


327.5 
646.0 
198.0 
248.5 | 


58.3 
343.2 
417.8 | 

47.7 

41.1 | 


138.7 | 
338.6 
115.9 
273.0 
177.6 


293.3 | 
381.2 
12,559.0 
91.5 | 
22.2 


226.7 
| 5,442.7 


172.0 | 


purchased water. 


filtration; 2—-softening; 3-——corrosion control; 4-—other. 
steam; 2—electric; 3-—diesel; 4—-other; 5—-gravity (no pumping), 


ote = 


= 
| 13 | 14 | 15 | 16 | 17 | 18 
Op. 
Ratio 
| 
42 S 2 7.84 26 | 1:1.8 
43 S 4.93 
44 S 6.38 | 62 1:24 
45 S 1-4 68 | 
16 P 5 66 | 1:1.6 
47 S £3 4) 1:24 
a; Ss | 2,4 90 | 1:1.4 
49 P 62 | 1:1.1 
Bs 171.4 7.79 47 | 1:2.2 
1 2 92.8] 7.14 28 | 
ee 4 4,5 562.7 | 12.51 36 | 1:2.9 
S 3,4 2,5 665.3 | 10.62 99} 1:36 | 
1,3 2,3 257.8 | 7.16 64 | 1:2.7 
S 1 | 2 163.7 | 9.63 92 1:1.6 
P ee 49 517.8 | 8.22 20 | 1:1.6 
S 1 12 3,124.1 5.42 86 | 1:1.9 
G.P 2 a 822.3 | 10.28 48 |] 1:4.2 
60! 2 305.5 | 14.55 83 | 1:1.2 
61, S | 2 om, 5.76 16 | 1:14 
631 CG 4 2 5.15 21 | 1:1.6 
64 2 6.95 81 | 1:2.5 
65; G | 1,2 2 5.80 43 | 1:1.7 
66 S 8.73 i 3:84 
67 S 2 2 | 6.80 70 | 1:1.4 
68 12.05 82 | 1:1.8 
59 7.83 20 | 1:1.9 
S 2 7.91 70 | 1:21 
| S 3 i-3 5.09 O8 | 1:2.4 
S 1 1 14.94 O1 | 1:3.7 
S 1 4.63 03 
G ‘3 2 | 8.10 58 | 1:1.8 
S | § 6.24 02.) 1:34 
76 S 1,2 2,4 8.33 97 | 
77; 1 1-3 7.06 63 | 1:15 
78 P 9.78 
79 S 3 2 10.22 
80 S 1 a5 9.16 37} 1:2:7 
| 
* Key 
t Ke 


TABLE 1 (contd.) 


| 6 7 8 


| 
| 


ustomers No. of | Public 
Em Control 


ployees| Agencyt 


Population 
Served 


Community* 
Resid. | Coml. | Ind. | Total 


32,000 «6,445 

21,000 | 

417,000 87,930 

37,000 19,300 


23,000 5,204) 325) 17 5, 


. Columbia, 

. Columbus, Miss.’ 
. Columbus, Ohio 

. Compton, Calif.7/” 
. Concord, N.C.7/™ 


19,000 | 4,2 
12,000, 3,591 3) 3,725 
45,000 11,136 11,961 
13,000 2,899 3,604 
448,000 113,100 16,640 130,100 


. Cortland, N.Y. 

. Coshocton, Ohio 

. Council Bluffs, 
. Crawfordsville, 
. Dallas, 


3,737 
8,428 
22,907 
5,533 
23,900 


3,716 | 
7,561 


18,000 
45,000 
100,000 | 
25,000 | 
115,000 


. Danvers, Mass. 
2. Danville, Va. 
. Dearborn, Mich.7'™ 
. Decatur, Ala.*/” 
. De Kalb County, Ga.!/*! 


4,978 


54: 
21,100; 2,562 | 


467,000 12,334 98 636 
10,000 
195,000 | 
1,897,000 | 342,28: 30,400 | 2,601 
107,000 | 
7,706 | 
3,805 | 


. Denver, Colo. 86,302 
. Derby, Conn. 

. Des Moines, Iowa 
. Detroit, Mich.?/* 


. Duluth, Minn. 


123 
48 


70,000 
52,000 
78,000 
36,000 t 
34,000 7,186 


. East Chicago, Hl. 

. East Jefferson, La. 

. East Orange, N.J. 

. E. Providence, R.1.9/!*/# 
. Eau Claire, Wis. 


+ 
11,968 | 


40 
58 


6,483 
666 | 


. Ecorse, Mich.7/% 
. El Dorado, Kan. | " 
. Elizabeth, N.J. 

. Elmira, N.Y. 


20,000 
10,000 
113,000 
70,000 


3,410 | ft 


+ 
2,830 350 | 20 
t 17,000, 300 


16,803 59 


17,300 
16,862 


. Elyria, Ohio 


| 
37,000 | 
| 


4,857 
31,787 
3,969 
481 
9,175 


17,000 
150,000 | 
15,000 | 
27,000 
38,000 


. Emporia, Kan. 
. Erie, Pa. 
3. Escanaba, Mich.7/ 
. Essex Fells, N.J. 
. Eugene, Ore. 


3,299} 866 


9,479 
9,735 
7,455 
2,890 
10,776 
| | 


34,000 
35,000 
40,000 


. Everett, Wash. 

. Fairmont, W.Va.7/™ 

. Fargo, N.D.7/# 

. Faribault, Minn.‘ 16,000 
120. Fayetteville, N.C.7/ 40,000 | 


8,964 | 
6,780 
2,860 
9,565 | 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., */ indicates year 
beginning Mar. 1, 1950. 
Key: 1—mayor; 2—council; 3- 
Included in “‘Coml.” 
§ Plus employees with jobs in other departments. 


board; 4—commission; 5—authority; pvt.—private. 


1 2 | 3 | 4 | 
: 
348 1 
16 1,2 
45 3 
pvt. 
15 14) 1 
14 | 20 2 
43| 1,2 
40) 4 
594, 3 
3) pvt. 
3| 3 
383) 3 
59 3 
83 3 
017 88, 4 
523; 30) 4 
910 24| 2 
507 7). 222 
00 18 1,4 
46| 4 
583 
14; 4 
“3 180) 1,2 
4 
1 476 8 
00 3 
. 1,522 72| 4 
: 5 t 23 1,4 
0 4} 1,2 
i; 4 


3asic Data, 1950 


Total Revenue 


| $1,000 | $/cap. 

1,048! 32.75 | 225.0 

1,024| 48.76. 135.9 47 68.0 

2,478.3 | 5. 1,884.7 | 
277.8 a 100.2 
192.8 38 | 86.7 


Nm 


72.5 | 3.82 | 45.9 

152.9 | 12.7 80.2 

239.4 

83.1 

| 163.17 | 8,464.1 | 18.89 | 2,682.4 


79.33 | 9.56) 113.5 
31.65 5.34 121.3 
45.10! 986.9) 9.87 | 820.6 
2,069| 82.76) 275.5 02 78.7 | 
1,970} 17.13) 942.1 


DN 
in 


we 


mw 


619; 61.90 93.9 

10,120 51.90 | 1,611.8 

/151,996 80.12 15,143.1 
7,173} 67.04! 616.2 | 


33.9 
800.6 
3,568.5 
395.5 


nw 


51,818 | 110.96 | 4,528.8 | 1,413.7 
| 
| 
| 


4,063} 58.04} 562.9 214.6 | 
2,109! 40.56 483.6 | 345.4 
4,180} 53.59 516.6 | e 384.8 | 
1,693 | 47.03 228.0 3. 148.9 
2,411} 70.91 315.0 9.26 114.3 


189.2 9.46 144.2 
1,054 | 105.40 151.7 | 15.17 97.9 
5,373 | 47.55 871.9 7.72 

3,663 52.33 402.7 $.75 241.5 


1,589} 93.47) 135.2! 7.95 75.0 
16,689 | 111.26 | 1,328.5 | 8.86 | 848.0 
900} 60.00\ 144.8) 9.65 57.3 | 
735 27.22 141.2; 5.23 86.6 | 
4,192) 110.32 385.3 | 10.14 161.6 | 


| 
7,620 | 224.12 548.8 | 16.14 | 220.0 
2,474) 70.69 304.3 8.69 | 202.6 


1,743 | 108.94 68.1) 4.26 334 


| 

| 


surface water; G-—ground water; P—purchased water. 
filtration; 2—-softening; 3—corrosion control; 4—other. 

steam; 2—-electric; 3—diesel; 4—other; 5—gravity (no pumping). 


1 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 
| Source Type | Power 
o > ——! Ratio = 
81| G 4 2 
SG 1-3 1-3 
84! G,P 2.5 
86 | 
87 
88 
89 
90 
91 
92 | 
93 | 
94 | 
95 
96 03 | 1:3.2 
97 4 2 39 | 1:2.8 
98 | 1,2 1,2 11 | 1:2.0 
99 1 1,2 88 | 1:4.2 , 
100 4 2 70 | 1:1.6 
S 1,4 2 07 | 1:2.6 
102 | eo). 64 | 1:1.4 
103 1 93 | 1:1.3 
104 SG 2 14] 1:1.5 
105| G | 4 2 36. | 1:28 
| 
106, 21 | 1:1.3 
107 | S | 1,2 2 79 | 1:1.5 
108; P 1,3 2,5 
109' 1,4 2 45 | 1:1.7 
111; S 1,2 2 41 | 1:18 
| 43 65 | 1:1.6 
6G 2 82 | 1:2.5 
114} G | 2 21.) 1:1.6 
115 S 1 2 25 | 1:2.4 
116; 2,5 47 | 1:2.5 
117 S 1,4 2 79 | 1:1.5 
118 Ss 1-3 | 2 | 
119 »() 
120 
* Key 
+ Key 
Key 
an 


TABLE 1 (contd.) 


7 8 


Customers No. ot | Public 


. 0 
Community* I Em- | Control 


| Resid. | Coml, | Ind. Total 


. Findlay, Ohio 21,000; ¢ | 7,138) 80) 7,218 23) 
. Flint, Mich.7/ 165,000 | 58,851. 1,521 9 | 60,381 100 
. Florence, Ala./” 24,000 5,853 15 
. Fond du Lac, Wis. 30,000 , : 42 8,431 27 
. Fort Collins, Colo. 15,000 5) | 4,427 


. Fort Dodge, Iowa‘ 30,000 §. : 6,479 | 
. Fort Madison, Iowa‘! 13,000 3,202 
. Fort Scott, Kan. 11,000 o-48 . 3,275 
. Fort Wayne, Ind. 140,000 37,23 37,833 
. Fort Worth, Tex." 267,000 78,563 


— 


N 
w 


. Fostoria, Ohio 15,000 4,000 4,110 
. Frankfort, Ky. 18,000 3,458 4,490 
. Freeport, Il.” 25,000 t 7,046 7,076 
. Freeport, 25,000 6,446 
. Fremont, Neb. 15,000 3,073 763 5: 3,990 


. Fresno, 96,000 | 43,520 4,860 48,380 
. Fullerton, Calif.7)>’ 14,000 4,808 
. Gainesville, Fla.’ 37,000 6,380 
. Garden City, N.Y.’ 14,000 3,587 
. Gary, Ind. 133,000 | 20,836 1,857 7 | 22,760 


. Glendale, Calif.7/™ 95,000 25,448 
. Glens Falls, N.Y.'?/" 19,000 4,800 106 4,912 
Gloucester, Mass. $40,000 


J. 
Gloversville, N.Y. 24,000 
. Goshen, Ind.'/*! 13,000 3,405 
. Grand Island, Neb. 22,000 6,702 58 6,760 
. Greeley, Colo. 26,000 | 4,600 1,500 6,100 
. Green Bay, Wis. 53,000 12,762 


. Greensboro, 65,000 
. Greenville, Miss." 35,000 


4 
4 
3 
2 
3 
3 
3 


7,500 


. Greenville, 135,000 | 21,439| 2,398 24,036 
. Greenwood, 20,000 4,539 
. Grosse Pte. Pk., Mich.‘/* 13,000 3,313 160 3,473 
. Hagerstown, Md. 44,000 9,652 711 10,363 
. Hamilton, Ohio! 62,000 14,207) 1,278 15,593 


. Hamtramck, Mich.7'™ 43,000 471 201 | 7,758 18 

. Hannibal, Mo.*'” 20,000 5,069 857 i 6,049 91 

. Hanover, Pa. 21,000 5,572 486 . 6,151 15 

. Harlingen, Tex.!/*! 25,000 3,957 | 1,220 3 5.180 29 

. Hartford, Conn. 322,000 | t $7,287 201 47,488 326 
| 


_* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g.. © indicates year 
beginning Mar. 1, 1950. 


Key: 1-—-mayor; 2-—council; 3—board; 4—commission; 5—-authority; pvt.—private. 
§ Includes summer transients. oo 


; 1 2 | 3 | 4 | 5 | 
2 
1 4 
A 1 ) 
1 30 
1 13 
18 
14 
3 1 16 
1 )2 
1 13 
1 88 
28 
= 1 30 
| 10 
l p 
1 242 
1 18 
37 
18 
1,2 
1. 28| 1,2 
24 4 
1 | 2 
I. 1,2 
ba 1: 64 3 
1: 77 2 
¢ 
1! 2 
3 
1; 2 
3 
4 


Basic Data, 1950 


1 9 10 | : 16 | 17 
Source Tope os Book Value Total Revenue Op. & Maint. ov: 
| Supply | Treat. | Pump | pre 
+ $1,000 $/cap. $1,000 $/cap. $1,000 S/cap. | 
121} SG | 1-3 | 2,4 | 4,159] 55.19] 242.71 11.56 150.8 7.18 | 1:1.6 
122 S 7,589} 45.99 | 1,410.2 | 8.55 885.8 | 5.37 | 1:1.6 
123 S 1 2 1,149 47.88 153.7 | 6.40 83.5 | 3.48 | 1:1.8 
124 G 4 23 2,023| 67.43 206.3 6.88 96.7 | 3.22 | 1:2.1 
125 S 1 5 2,325 155.00 192.5 | 12.83 | 69.5 4.63 | 1:2.8 
126 G 1,4 2 2,290} 76.33 192.7; 642) 125.5] 4.18 | 1:1.5 
127 S 1 103.1 7.93 56.8 | 4.37 | 1:1.8 
128 S 1 1 442) 40.18 89.0) 8.09 60.1 5.46 | 1:1.5 
129 S 2 6,189) 44.21 1,550.9 11.08 807.4 5.77 | 1:1.9 
2 20,382 76.34 | 
. 
131 Ss 1,2 1-3 | 122.2] 8.15 | 
132 S 3 2 138.8 7.71 
133 G 1 2 1,056 42.24 196.4 7.86 107.1 | 4.28 | 1:1.8 
134 G 2 2 1,800 72.00 152.2 | 6.09 43.4/ 1.74 | 1:3.5 
35 G 2 568 | 37.87 58.1 3.87 43.7 2.91 | 1:1.3 
36 G 2 4,766 49.65 887.0 9,24 391.2 | 4.08 | 1:2.3 
$.G 2 1,067 76.21 214.6) 15.33 | 111.9] 7.99 | 4:1.9 
138 1,24 2 22.70! 320.1 8.65 193.1 $22) 4:17 
139 G 3 2 180.6 12.90 115.1 | 8.22] 1:1.6 
140 4 2 5,215; 39.21| 700.7} 5,27 386.0 2.90 | 1:1.8 
141 G 3 25 13,568 | 142.82 963.2 | 10.14 547.1 5.76 | 1:1.8 
1427) 4 2,5 1,438 75.68 165.6) 8.72 75.5 | 3.97 | 1:2.2 
143 S 2 3,562) 89.05 238.8 | 5.97 239.0 5.98 | 
144 S 1 5 1,916 79.83 130.7 5.45 | 
145 G 2 316, 24.31 64.9 4.99 44.9} 3.45 | 1:1.4 
146 G 2 1,099 $9.95 131.6 5.98 43.2 3.33 1:1.8 
147 S 1 2,5 3,896 149.85 220.0 8.46 123.0 4.73 1:1.8 
148 G 2 2,690 50.75 356.9 6.73 180.9 3.41 1:2.0 
149 S 1,3 13 
150 G 230.5 6.59 119.2} 3.41 | 1:1.9 
| 
15 S 34 5 | 8,681) 64.30} 725.6) 5.37 201.1 1.49 | 1:3.6 
GS 2 449 22.45 157.5 7.88 57.2 2.86 | 1:2.8 
P 115 8.85 128.1 9.85 29.9| 2.30 | 1:4.3 
S,G aa 2 2,442 55.50 430.9 9.79 168.8 3.84 1:2.6 
15 G 3 2,923) 47.15) 586.9) 947 | 4781) 7.71 | 4:1.2 
156 P | | 1,019) 23.20 432.3 10.05 323.2 7.52 | 1:1.3 
157 2 | 1,343} 67.15 129.7 6.49 116.7 | 5.84 | 
mis | 3 2 | 1,854 88.29! 193.2) 9.0 82.3} 3.92 | 1:23 
159 S 1 2 853| 34.12 264.2 | 10.57 73.2! 2.93 | 1:3.6 
160 S 1 5 36,974 | 114.83 | 2,143.6 6.66 1,029.9 | 3.20 | 1:2.1 


* Key: S—surface water; G—-ground water; P-—purchased water. 

Key: 1—filtration; 2—s ttening; 3—-corrosion control; 4—other. 

¢ Key: 1—-steam; 2—electric: 3 diesel; 4—-other; 5 gravity (no pumping). 


an 
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TABLE 1 (contd.) 


ey 


8 


161. 


162. 
163. 
164. 


165. 


166. 
167. 
168. 
169. 
170. 


172. 
173. 
. Indianapolis, Ind. 
. Inglewood, Calif.7/” 


. Iron Mountain, 
. Ithaca, N.Y. 

. Jacksonville, Fla. 
. Jacksonville, 
. Jamaica, N.Y. 


Community* 


Population 
Served 


Customers 


Coml. | Ind. 


Total 


Public 
Control 
Agencyt 


Hastings, Neb. 
Haverhill, Mass. 
Hazleton, Pa.4/™ 
Helena, Mont.?/” 
Hibbing, Minn. 


Highland Pk., Mich.7/* 
Holland, Mich. 
Honolulu, T.H. 
Hoquiam, Wash.!/*! 
Houston, Tex. 


Huntington Pk., Calif.7/” 
Independence, Kan.!/*! 
Independence, Mo. 


Mich.*/ 


. Jamestown, N.Y. 
. Janesville, Wis. 


3. Jefferson City, Mo. 


. Kankakee, 


. Kirksville, 
. Knoxville, 
. Laconia, 
. La Crosse, 


200. 


. Jeffersonville, Ind.!/*! 


. Jersey City, N.J. 


. Johnson City, N.Y.9/® 
. Johnson City, Tenn.7/® 
. Jonesboro, Ark. 


Kalamazoo, Mich. 
Ill. 


. Kansas City, Kan. 

. Kansas City, Mo.*/% 
. Kenosha, Wis. 
. Keokuk, lowa © 
. Kewanee, Ill, 


3 


Mo. 
Tenn. 
N.H. 
Wis. 
Lancaster, Ohio lee 


46,000 
50,000 
19,000 
20,000 


47,000 
21,000 


550,000 


32,000 
13,000 
65,000 


10,000 
32,000 
225,000 


25,000 
26,000 
21,000 
316,000 


24,000 
34,000 
18,000 
85,000 
35,000 


130,000 
457,000 
54,000 
17,000 


11,000 
165,000 


23,000 


222,000 | 
12,000 


460,000 | 
46,000 


21,000 | 
500,000 | 


50,000 


8,000 


29,395 | 


3,362 
122,485 


| 
| 
| 
| 


14,760, 
97.214 | 


2,160 | 


4, 478 
91,297 | 


11,193 
6,235 
4,878 
5,161 

34,661 


+ 
+ 
6,682 


16,000 | 


15,000 | 


47,000 


23,000 | 


28,695 
85,974 
11,206 


2,600 
27,715 
2,062 


| 


9,959 


| 


674 2 | 


540 | 134 


700 8 


301 
28 

2,319) ¢ 


5,016 


25 
1,126 


821 
6,760 


580 


51 


2 
8,211 


958 
495 | 
570 | 
657 | 
1,400 


4,850 
800 


5,060 


8,742 | 
10,158 | 


4,500 


4,379 | 


8,708 
4,660 
34,712 
3,390 


124,804 | 


6,100 
4,120 
15,606 
105,100 
12,850 


2,791 
6,000 
50,249 
4,502 
99 508 


12,297 | 


6,829 
5,473 


5,841 | 
36,061 


4,852 
4,429 


4,736 | 
17,272 | 
8,083 | 


31,405 | 
89,484 | 
12,494 | 


6,000 
4,725 


2,700 | 


35,015 
2,895 
11,092 


7,545 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 9/® indicates year 
beginning Mar. 1, 1950. 
ey: 1—mayor; 2- 


t Included in “C oml.” 


council; ; 4—-commission; 5—authority ; pvt.—private. 


4 
8,06 28| 3 
5 
|_| 
3 
4 1,2 
15 | 
20, 4 
357 pvt. 
35 2 
| 1-3 
207 | 1, 2, 4 
pvt. 
| 
10; 2 
pvt. 
232 
4 
13 3 
45 | pvt. 
517) 15 3 
3510, t 1,2 
1,165) 12 43) 4 
19| 3 
833| 11| pvt. 


Basic Data, 1950 


10 


Type Power Book Value Total Revenue Op. & Maint. 
tor 

Treat - Pump 
mentt ing} $1,000 | $/cap. $1,000 | $/cap. | 


$1,090 cap. 


24.74 98.1} 4.27 3. 2.74 
3,924) 85.30! 288.2) 6.27 | 
3,381} 67.62| 423.6! 8.47 
1,411} 74.26) 203.1) 10.69 


2,104; 44.77 398.3 | 8.47 
567 | 27.00 112.5 5.36 
24,250 | 109.23 | 2,661.3 | 11.99 
792) 66.00!) 142.0) 11.83 
3,628.3 6.60 


NNO 


D 


352} 11.00 144.8 4.53 
681 | 52.38 119.0 9.15 
412.8 6.35 

34,485 | 74.97 | 4,264.0 9.27 
1,065} 23.15 8.30 


ANnAAN 


776| 77.60 34.5 | 13.45 | 
2,179 | 68.09 240.3 7.51 | 
9 804 3.5 1,505.0 | 6.69 
1,230 172.4 | 8.21 | 
16,533 3. 5.55 


© 


8.71 
6.54 
8.55 
9.59 


5.07 
9.89 | 
6.03 
459.0} 5.40 | 
468.8 | 13.39 
| 
1,331.6 10.24 
3,410.8 | 7.46 
409.7 7.59 
104.0 6.50 | 
89.2 5.25 


101.2 | 9.20 

7,993 44 | 1,222.9 | 7.41 | 
590 | 39.3: 97.4] 6.49 
1,864| 39. 264.8 | 5.63 
| 1650) 7.417 


surface water; G—ground water; P—purchased water. 
filtration; 2—softening; 3—corrosion control; 4—other. 
steam; 2——electric; 3—diesel; 4—other; 5—gravity (no pumping). 


1 9 = i | 12 | 13 | 14 | 15 | 16 | 17 | 18 *~ 
Source Op. 
161 
162 3 :1.0 
163 4 2,5 7 
164; 4 2,5 
165 4 2 
166 1 2 330.6} 7.03 | 1:14.20 
167 2 2.50 | 1:21 
168 1,2, 5 1,758.2 | 7.92 | 1:1.5 
169 91.4) 7.62 | 
170 1,2 2,278.5 | 4.14 | 1:1.6 
171 2 136.1) 4.25 | 
172 1 2,3 71.5 | 5.50 | 1:1.7 
173 2,3 
174| 1 | 1,2,4 1,657.4} 3.60 | 1:2.6 
175 | 4 | 2 197.9} 4.30 | 1:1.9 
| | 
176 | 2 88.1) 8.81 | 1:15 
177| 3,4) 2,4,5 141.7 | 4.43 | 1:1.7 
178 4 /|1,2,4 661.9 | 2.94 | 1:2.3 
179 114.0] 5.43 1:15 
| 1,3,4| 2,3 1,162.2 | 232 | 1:24 
181 | G | 04.40 | 176.5 3.53 | 
182) G 4 3 1,344) 53.76) 163.4 64.0! 2.56 | 1:2.6 
1,2 2 1,076} 41.38| 222.3 107.2} 4.12 | 4:24 
184; G | 4 2 945 | 45.00 201.4 | 104.2} 4.96 | 1:1.9 
185 | S | 4 | 5 | | | 7 
G | | 2 1,148| 47.83 71.1} 2.96 | 1:1.7 
187| 1 2,5 | 998} 29. 93.4| 2.75 | 1:3.6 
188} G | 3 2,4 | 1,102! 61. 68.0| 3.78 | 
1899} G 2 | 213.7} 2.51 | 1:24 
190) S | 1-3 2 | 2,880) 82. 277.4) 7.93 | 1:1.7 
191) § | 1 2 7,802) 60. 771.3 | | 1:1.7 
192) 1,2 1,2 | 32,474) 71.4 1,162.0} 2.54 | 1:2.9 
193; 1 | 1,2 | 2,605] 48.; 220.9} 4.09 | 1:1.9 
194 S 1,2,4 2 | 9900) 
195| G 4 | 2 46.7 48.2} 2.84 | 1:1.9 
| 
196| 1-3 | 2,4 53.4 4.85 | 1:1.9 ; 
§ 1,3 1,2 657.3 | 3.98 | 1:1.9 
2,4 43.5 | 2.90 | 1:2.2 | 
G 4 172.3) 3.67 | 1:1.5 
200! G 1-3 2 
* Key: 


TABLE 1 (contd.) 


| 


Customers No. of | Public 
Em- | Control 
ployees) Agencyt 


Population 


Community* : 
Served 


Resid. | Coml. Ind. 


Total | 


. Lancaster, Pa. 
. Lansing, Mich. 
. La Porte, Ind. 


. Laredo, Tex. 
. Latrobe, Pa.*/®’ 


. Leavenworth, Kan. 

. Lebanon, Pa. 

. Lewiston, Idaho7/” 

Lima, Ohio 

. Lincoln, Neb.?'® 

. Little Rock, Ark. 

. Lodi, N.J. 

. Logansport, Ind. 

. Long Beach, Calif.7/” 

. Longview, Wash.!/*! 


. Lorain, Ohio 

. Los Angeles, 
. Louisville, Ky. 

. Lynchburg, Va. 

. Macon, 


21. Madison, Wis. 
22. Manchester, N.H. 


wre 


one 


Manitowoc, Wis. 
Marguette, Mich. 


Marshalltown, 


Mason City, 
Massillon, Ohio 
Maywood, Ill. 
Memphis, Tenn. 
Menasha, Wis. 


Menominee, Mich. 
Meriden, Conn. 

. Meridian, Miss. 
Methuen, Mass. 


5. Miami, Fla.7/% 


begir 


. Michigan City, Ind. 
Middletown, Conn. 
Middletown, N.Y.!2 
Millville, N.J. 
Milwaukee, Wis. 


* Data for year beginning Jan. 

ining Mar. 1, 1950. 
I—mayor; 2 

t Included in *“*Coml.” 

§ Not including transients. 


council; 3 


Plus employees with jobs in other departments. 


100,000 
92,000 
16,000 
52,000 
18,000 


21,000 
29,000 
15,000 
65,000 
100,000 


111,000 
15,000 
19,000 

260,000 
25,000 


53,000 
1,887,000 
440,000 
55,000 
100,000 


98,000 | 
83,000 
27,000 
17,000 
20,000 


28,000 
37,000 
27,000 
425,000 
12,000 


10,006 
40,000 
50,000 
24,000 
§251,000 


28,000 
24,000 
23,000 
15,000 
643,000 


board; 4 


18,744 | 
22,561 
4,909 


20,586 
4,411 


74 
41 


1,901 


4,352 


6,044 


13,400 
21,941 


23,749 


3,500 | 


+ 
344,174 
79,939 
10,913 
20,000 


16,812 
+ 


7,266 
8,584 
6,000 
65,112 
2,903 


3,000 
+ 


+ 


5,679 
60,852 


4,207 


102,145 


commission, 5 


14,697 


authority; pvt. 


8,608 
4,796 | 


5,948 
7,034 | 
3,655 
13,600 
24,432 


27,518 | 
3,710 
6,076 

56,633 
6,600 


12,529 
396,742 
89,327 
11,832 
22,500 


18,851 
14,515 
6,283 
3,617 
5,700 


7,567 
9,211 
6,100 
82,435 
3,118 


3,050 
9,134 
14,000 
5,895 
63,427 


6,820 
4,040 
4,583 | 
3,481 | 
119,189 
| 


private. 


1, 1950, except as indicated by superscript numerals: e.g., *” indicates year 


— 
2 
2 12} 3 
2 2 “ 5 
2 3 
2 mm 750,24 17| 5 
2 25, 1,2 
2 2491 ¢t 1,2 
2 3697) 7. 112, 3 
2 | 12) 1,2 
2 | 26, 3 
2 55,209 | 1,424 t 296 3 
: 2 | 16; 1,2 
: 2 12,477 5. 52 1 
2 52,432 13¢ 500 3 
2 780136 30) 1,2 
2 2,500 t 71) 3 
2 1,925) 77| 
2 593 11 11} 4 
2 ee 5,144 500 5¢ 2a) 3 
267 34 31] 1,2 
579 20) pvt. 
100 t 14 
17,323| ¢ 431) 4 
182 3. i2| 4 
2 5¢ 10; 3 
2 42) 2 
2 216, 13| 3 
2,575 319; 3 
2 t 6,734 8¢ 33 3 
2. t 3,986 54 iS; 4 
2. 20) 1,2 
2 32) pvt. 


Power Book Value Total Revenue Op. & Maint. 
tor 
Pump 
mentt | ing} | $1,000 | $/cap. $1,000 $/cap. $1,000 


Source 
ot 
Supply* 


¥/cap. 
| | | 3.92 | 
8,614 93.63 | 946.2 10.28 539.1 5.86 
| 127.3} 7.96 81.5 5.09 
30.52 | 384.3] 7.39 | 202.6 


126.5 267.6 | 1.49 59.3 


| 4,802) 48.02) 537.9| 5.38 | 3921 


161.5 90.5 
166.3 | 124.7 
161.2 107.6 
4,000 499.8 391.5 
7,632} 76.32 §23.1 5.2. 261.6 


9,689 87.29 | 1,042.0 322.3 | 
51.87 105.6 62.3 
58.11 131.0 6.89 109.8 
81.63 2,574.3 9.90 | 1,314.0 
59.72) 250.0 | 10.00 72.0 


8,200| 154.72) 263.9! 4.98) 2364 
231,767 | 122.82 18,939.8 | 10.04 10,409.0 | 
26,494| 60.21 3,035.2) 6.90 1,486.4 | 

3,968} 72.15) 443.7 | 8.07 130.5 | 

4,335) 43.35 | 776.8 346.4 | 


5,299 54.07 | 701.8 
6,112| 73.64| 446.7 
1,496 | 55.07 196.8 | 
406 23.88 100.6 
2,107 | 165.35 170.2 


316.3 
228.6 
62.2 
56.0 
95.0 | 


22 
22 
22 
22 
2 


2 
3 
4 


oun us 


Nm 


31.54 207.7 
329.5 
71.52 | 258.8 
43.64 2,817.6 6.63 
75.33 127.1 10.59 


~s 


Nm NM 


~ 


60.30 86.3 8.63 
75.60 189.5 

75.14 310.9 

31.25 

83.35 


48.61 

62.71 7 
53.39 | 154. 
42.20) 64 
1,2 | 63.58 | 3,996 


5 

2 | 
2| 6.21 | 2,438.3 


surface water; G— ground water; P—-purchased water. 

filtration; 2—-softening; 3—corrosion control; 4-—other. 

steam; 2—electric; 3—-diesel; 4—other; 5--gravity (no pumping). 


Basic Data, 19500 601 
1 | 9 10 se 12 | 13 14 | 15 16 | 17 18 " | 
Op. 
Ratio 
ole 
202 G 8 
203 G 1 2,3 6 
204 S 1 2 9 
205 S 1 2,3 | 3.29 | 1:4.5 
| 
1,2 2 | 4.31 | 1:1.8 
207 5 4.30 
208 S | 1 2 7.17 1:15 
209 1-3 6.02 
210 G 1 2 2 | 1:2.0 
211 S 2 () 
212 G 2 S| 2:1.7 
213 S 1 1,2,4 8 
214 S,G 5 1:28 
215; | 1 2 8 1:3.5 
216 S | 1 2 6 
217 S,G 1-3 
19 S 1,4 | 2 | 7 | 1:3.4 
() S | 1 1 
G 3 | 1:2.2 
2 
) 4 2 ) rts 
; | 2 1,2 | 5 
7 ba 883 171.1 6.11 1:1.2 
G 2 | 142.3 | 3.85 | 1:2.3 
2 1,931 170.5} 6.31 | 1:1,5 
1,4 1 18,545 1,459.1 3.43 it? 
= 1,4 2 | 904 74.8 | 6.23 | hz 
| | | 
231 S 1 2 603 52.0 5.20 i 8:17 
232 S,G 1 2 3,024 254.2 6.36 1:0.7 
233 S 1 re 3,757 186.6 3.73 1:1.7 
234 2 750 109.0 4.54 
235 G he 1-3 20,922 1,389.4 5.54 1:2.3 
| 
236; S | 1 4.54 | 1:1.7 
237 S 4 1:3.0 
238 S 1 4.67 1:1.4 
239 S | £81 2.53 | 1:1.7 
240; S | 3.79 1:1.6 
* Key: . 
+ Key: 
| 


TABLE 1 (contd.) 


Customers Public 


Control 


Population 
ployees| Agencyt 


ity® 
Community 


| Resid. Coml. Ind. Total 


. Minneapolis, Minn. 528,000 101,201 4,050! 2,823 | 108,074) 350 
. Mishawaka, Ind. 30,000 | 8,263 26 
. Missoula, Mont.!/® 26,000 745 477 | 8,222 20 | 
. Mitchell, S.D. 12,000 | 575 100 5 | 2,680 11 


. Modesto, Calif.7/” 19,000 5,000} 1,500 | 40 6,540 17 


. Monroe, Mich.7/® 21,000 5,386 401 | 33 5,820 
Montgomery, Ala. 135,000 | 19,857, 1,443, 106 | 21,406) 
. Mount Vernon, N.Y. 72,000 9,085 368 241 9694 | 
. Muscatine, Ilowa*/* 20,000 | 5,480 100 100 5,680 | 
. Muskogee, Okla. 37,000 | 9,993 1,063 29 11,085 | 


. Nashua, N.H. 33,000 | 6,098 
252. Nashville, Tenn.*/® 230,000 | 44,608! 1,461 104 | 46,173 | 
253. Natick, Mass.'/* 22,000 | 6,600 
254. Naugatuck, Conn.!/* 17,000 t 3,560 | | 3,581 | 
255. Needham, Mass. 16,000 | | | §,109 
256. New Albany, Ind.*/*! 29,000 | 7,371 | 1,639 | 57 | 9,067 | 
257. New Bedford, Mass. 121,000 | 17,605; 535) 18,269 | 
258. New Brunswick, N.J. 38,000 7,015 | 7,174 
259. New Haven, Conn. 267,000 t | 50,847 51,272 
260. New Kensington, Pa. 45,000 8,511 331 8,849 


261. New Orleans, La. 570,000 | 103,984 1,350 105,334 
262. New Rochelle, N.Y.'/5! 113,000 | 19,010 1,160 52 | 20,222 
263. New York, N.Y. | 7,500,000 659,306 
264. Newark, N.J. 438,000 54,837 
265. Newport, R.I.4/” 41,000 9,000 


266. Newport News, Va. 142,000 27,116 
267. Newton, Kan. 11,000 3, 3,990 | 
268. Niagara Falls, N.Y. 94,000 
269. Niles, Mich.*/# 15,000; 4,152 
270. Norfolk, Neb.*/® | 12,000 


re 


271. Norfolk, Va. 350,000 300; ¢t 49,136 
272. North Platte, Neb. 16,000 3,706 
273. Oak Park, III. 65,000 500 | 12,364 
274. Oklahoma City, Okla.7” | 246,000) 55,210! 378) 7,134 
275. Olean, N.Y.*/# | 25,000 230 80 
276. Olympia, Wash. ,392| 892 40 
277. Omaha, Neb. | 285,000 
278. Oneida, N.Y. 12,000 | : 185 | 23 | 
279. Oneonta, N.Y. 18,000 24 
280. Ontario, Calif. | 26,000 | | 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., */® indicates year 
beginning Mar. 1, 1950. 
<ey: 1—mayor; 2—council; 3—board; 4—ccmmission; 5—-authority ; pvt.——-private. 
t Included in “‘Coml.” 


3 
pvt. 
1,2 
1,2 
81) 3 
23| 1,4 
30 | Lz 
30| pvt. 
131) 1,2 
11; 4 
14| pvt. 
17| 3 
| pvt. 
86; 3 
45| 1,4 
230) pvt. 
26; 5 
089| 3 
pvt. 
010 4 
= 442 4 
58 4 
100 4 
10 4 
7 90 2 
12 3 
1, 2,4 
200 2 
16 3 
25 3 
1761 1,2 
ni 
= 1,4 
300} 3 
10 
3 
16 


246 
247 ( , 
248 P 


251 G 
252 S 
253 G 
254| S,G 
235; G 
256 S 
257 S 
258 | S 
259 S 
260 S 
261 S 
3, ? 
| 263| S,G 
264 S 
265 | S 


66 S 
67 ( 
268 | S 
269| G 
270 G 


71 S 
72; G 
73; P 
74| 
| S| 
76 | S 
77 | S 
78 S 
79 S 


Basic Data, 1950. 603 
1 9 10 " 12 | 13 14 is 6 7 18 
Seuen | Type Power | Book Value Total Revenue | Op. & Maint. 
mentt ing} $1,000 | $/cap. $1,000 | $ cap $1,000 | $/cap. 
241! S| 1,2 | | 24,853) 47.07) 3,353.6) 6.35 | 2,003.1] 3.79 | 121.7 
242 G 2 | Oo 37.27 187.7 6.26 114.0 3.80 | 1:1.6 
243. 2, 5 | 
244 S 1, 2 2 771 64.25 95.9 7.99 85.5 7.13 ii 
245 G 2,4 729| 38.37} 285.3 | 15.02 71.7 3.77 1:4.0 


1 2 3.133. 149.19 278.2 | 13.25 78.8 3.75 | 1:3.5 
2 6,787, 50.28 | 1,139.5) 8.44 335.1 2.48 | 
5 | 3,149! 43.74 433.5 6.02 307.6 | 4.27 | 1:1.4 
2 114.9) 5.75 42.5 3 | 1:2.7 
2 2 416.1 11.25 143.8) 3.89 | 1:2.9 


wr 
w 


| 4,697) 51.42 292.0 8.85 97.2) 2.95) 1:3.0 
1 1,2 20,134 87.54 | 1,749.5) 7.61 719.7 3.13 1:24 
2 1,620 73.64 175.2) 7.96 62.8| 2.85 | 1:2.8 
2,5 | 1,436 84.47 193.1 11.36 79.1 4.65 | 1:2.4 
2-4 | 1,471) 91.94 104.1 6.51 52.5| 3.28 | 1:2.0 

1,4 | 2 | 6,573) 54.24 299.1) 10.31 | 178.0) 6.44 | 1:1.7 
23 7.727| 63.86| 537.4} 4.44 313.3) 2.59 | 1:1.7 
1 2 2.859) 75.24, 445.8 11.73 285.5 | 7.51 | 1:1.6 
1 2,5 15,085 56.50) 2,496.5 9.35 478.1 | 1.79 | 1:5.2 
1,3 1,2 | 2,312) 51.38) 3208) 7.13 | 156.2) 3.47 | 1:2.1 


33,362 58.53 


2,823.1 | 4.95 
1,3,4] 2,3 8,577, 75.90 | 1,599.9) 14.16 | 723.5) 640 1:2.2 
1, 1, 2,5 | 834,797 | 111.31 42,077.6 5.61 

5 49,407 | 112.80 | 3,363.0) 7.68 | 1,893.1) 4.32 | 1:1.8 
1,3 1,2 2,602) 63.46!) 365.5 | 8.91 189.2) 4.61 | 


1 2 8,259) 58.16! 977.9| 6.89 403.5 | 2.84 | 1:2.4 
2 750 | 68.18 102.0) 9.27 62.1} 5.65 | 1:1.6 

1,4 2 1,833) 19.50!) 978.5 10.41 547.5 | 5.82 | 1:1.8 
2 736. 49.07 91.8 6.12 | 2.59 | 1:24 

1 2 39.9) 3.33 |} 31.1 2.59 | 1:1.3 


28,000 80.00 2,347.1 6.71 
2 510, 3188! 95.1) 5.94 | 60.1 | 3.76 | 1:1.6 
2 1,451, 22.32| 588.8 9.06 | 291.9} 4.49 | 1:2.0 
1-3 2 | 32,000 130.08 | 2,701.8 | 10.98 | 705.2 | 2.87 | 1:3.8 
1,4 2 | 1,073) 42.92) 166.0 | 6.64 107.3 | 4.29 1:1.5 
2 | 2,570] 151.18] 216.9 | 12.76 75.1 4.42 | 1:2.9 
1 ‘2 16,646, 58.40) 2,067.4 7.25 | 1,352.0| 4.74 | 1:1.5 
3,4 5 137| 11.42 166.7 | 13.89 86.4 7.20 | 1:1.9 
1 2 1,200' 6667, 93.6) 5.20) 484) 1:19 
? 


| 


* Key: S—surface water; G—ground water; P—purchased water. 

+ Key: 1—filtration; 2—softening; 3—-corrosion control; 4—other. 

t Key: 1—steam; 2—electric; 3—diesel ; 4- other; 5—gravity (no pumping). 


a 
4, 
@ 


TABLE 1 (contd.) 


5 


Customers No. of | Public 


——| Em- Control 
ployees| Agencyt 


Population 


Community Served 


Resid Coml. Ind. Total 


. Oskaloosa, lowa!/*! 12,000 3,498 132 14 
. Ossining, N.Y. 15,000 2,950 | 
3. Paducah, 47,000 8,738 42 9 885 
. Painesville, Ohio 15,000 3,961 i $395 
Palo Alto, Calif.7/% 35,000 11,190 


. Pasadena, Calif.7/” 132,000 | 36,591 
. Passaic Valley Wtr. Com. 267,000 | t $1,079 5: 41,635 
. Peekskill, N.Y. 20,000 3,341 30 3,371 
. Pekin, Ill. 23,000 6,415 200 6,625 
. Perth Amboy, N.J. 67,000 t 7,354 7,415 


Petersburg, Va. 35,000 §,096 
. Philadelphia, Pa. 2,068,000 
. Phila. Suburban Wtr. Co. 470,000 112,906. : 116,585 
. Phoenix, Ariz. 177,000 42,259 | 
Phoenixville, Pa.'/*! 19,000 3,610 3,656 


Piqua, Ohio! 17,000 4,500 75 5,310 
Pittsburg, Kan. 25,000 6,299 3: 6,675 
Pomona, 35,000 10,417 
Pontiac, Mich. 70,000 | 15,800 343 16,145 
Port Chester, N.Y. 39,000 6,617 


Portland, Me. 140,000 
. Portland, 501,000 
. Portsmouth, Va. 150,000 
Pottsville, Pa. 50,000 
. Providence, 327,000 


23,581 
103,519 


me 
= 


11,691 
51,271 


wt NN wW 


— Un bo 
Uw 


. Provo, Utah 30,000 5,865 6,190 
Quincey, 43,000 | 11,310 | 
. Racine, Wis. 72,000 | 15,291 17,065 
Rahway, N.J. ; 21,000 
Reno, Nev. 42,000 10,472 45: 11,952 


. Revere, Mass. 36,000 7,200 

. Richmond, Va.7'” 230,000 | 51,804 900 56,704 
3. Ridgewood, N.J. 36,000 9,775 : 
. Riverside, Calif.7/ 46,000 15,631 75 
. Roanoke, Va. 94,000 16,811 489 3: 18,652 90 


Rochester, Minn.‘ 30,000 6,954 15 
Rochester, N.H. 10,000 2,600 200 5 2,850 16 
Rock Island, Il. 49,000 12,000 28 
Rome, N.Y. 42,000 7,603 7,719 30 
Roswell, N.M.7/5 26,000 33 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 9/® indicates year 
1950. 


board ; 4—commission ; 5—authority; pvt.—private. 


1 2 | 3 | 4 | 
| 
15 3 
i 36 4 
12; 1 
: 
106 
270.4 
| 1 
352 pvt. 
| 1,2 
8 2 
20 
il 
’ 
21,23 
98,15: 
21,52 
c 
10,511 
47,30 
«nf 
m 14 
4 
4 
4 
pvt. 
i 
2 
3 
: iz 
2 
3 
1,2 
1 


i Souvce | Cope Book Value Total Revenue Op. & Maint. 
of 
| Supply* | Treat. | 

ment Inks $1,000 $/cap $1,000 $ cap $1,000 | $/cap. 


430 35.83 110.4 9.20 63.0 §.25 
1,082; 72.13 136.1 9.07 98.4 | 
2,919 F 379.5 8.07 157.5 

52.87 178.7 | 11.91 106.4 

1,479 540.9 15.45 285.7 


00 


6,433 1,838.0 13.92 920.7 
31,391 re 3,027.9 | 11.34 | 1,334.1 
1,895 245.9 | 12.30 197.2 
883) 38.. 169.7 7.38 60.0 
4,163 ? 534.8 7.98 292.2 


Nm 


2,000 7.98 109.8 
104,000 4.14 5,920.4 
8.89 1,709.2 

12.57 
461 24.2 4 5.97 68.5 


1,050 76 38.2 8.13 108.9 
1,231 24 70. 6.80 88.7 
1,215; 34.71 344. 9.85 187.1 
5,286 5.51 7.04 245.8 
1,612) 41.33 381. 9.77 287.4 


— 


14,426 | 103.04 4 5.83 339.8 | 

32,646 65.16 | 2,789. 5.57 | 1,108.6 

7,040 46.97 792. 5.28 228.9 
6.30 

52,660 161.04 6.98 


w 
whe Ww 


= 
a 


1,812 60.40 6.02 
2,625 61.05 328.5 7.64 
4,894 67.97 505. 7.03 

14.35 
3,804 90.57 11.69 


Swe 
— 
—NN— 
cocoons 


~ 


4.13 
11,431 49.70 1,859. 8.06 
| 2,812| 78.11 315, 8.77 
3,818 83.00 : 10.05 
8.343 | 88.76 9.20 


1,321) 44.03 74. 5.82 
868 86.80 7. 6.74 4. 3.44 
3,916 79.92 323.9 | 6.61 205.0 4.18 
6.68 Bi 
669 25.73 307.0 11.81 72.! | 6.63 


surface water; G—ground water; P—purchased water. 
filtration; 2—-softening; 3—corrosion control; 4 : other. ; 
steam; 2—-electric; 3—-diesel; 4—other; 5—gravity (no pumping). 


Basic Data, 195000 
1}; 9 | 10 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 a | 
atio 
2 
282 S 1,3 ai 
283) S 1,3 
284. 
285| S.G 
287 S 
288 S 1 
289 G 
| 200! G 1,3 
291 S 1,3 
293 S 4 
294 S,G 1 2.5 7 
295 S 1 3.61 
296 S 2 2 6.41 is 
297 G | 2 
298 G 2 5 | 1: 
299 G 2.3 1 i: 
302 S 
303 S 
304 G | 1 
305 S | 1 zs 1 
306 | 67.7 
307 S 2 |. 2 191.8 
3008S 1 2 258.5 
309 S 1 2 150.3 
310; 1 2.5 252.1 
311 P 
312 S 1 706:7 343 1:2.6 
313 G 141.9 | 3.94 | 1:2.2 
314 G 4 169.4 3.68 | 1:2.7 
151 1 4,3 523.1 $36 024.7 ~ 
316 G 2 | 1.8 
317 S 0 
318 S 1 2 1.6 
319 S 4 5 4 
320 G ae 1.8 
+ Key: 
t Key: 


TABLE 1 (contd.) 


8 


| Customers j 
Public 
Em- | Control 


Communit y* 
s| Agencyt 
Resid. Coml. | Ind. Total _ 


. Royal Oak, Mich.*’# 47,000 | 11,981 t 12,621 
. Sacramento, Calif. 146,000 | 40,962 270 t 41,232 
. St. Augustine, Fla.'°/® 13,000 3,796 | 
. St. Charles, Mo. 14,000 3,490 335 3,840 | 
5. St. Cloud, Minn.!/* 25,000 5,138 


. St. Louis, Mo.*/ | 900,000 | 125,067 | 13,623 3 | 138,983 
. St. Louis County, Mo. | 330,000 | 77,108} 4,271 81,419 
. St. Paul, Minn. 318,000 | 64,570} 2,051 66,621 
Salem, 50,000 10,217)| 1,543 11,828 
. Salina, Kan. 2 24,000 7,513 293 7,820 | 


. Salisbury, Md. 15,000 3,848; 591 t 4,439 | 
. San Angelo, 47,000 | 11,561) 1,300 13,161 
San Antonio, Tex. 370,000 85,350 
. San Bernardino, Calif.7/” 65,000 20,699 
. San Diego, Calif.7/” 373,000 | 74,726| 1,936 | 76,662 


. San Francisco, Calif.7/ 760,000 | 117,121 | 29,003 202 | 146,326 | 
San Jose, Calif. 191,000 | 40,850 3,355 129 44,334 | 
. Santa Ana, Calif.7/™ 46,000 | 10,572) 3,000) 1,000 14,572 
. Santa Barbara, Calif.7/” 55,000 | 14,000 | 
. Santa Cruz, Calif.7/” 29,000 | 10,836 74 | 10,994 | 


341. Santa Fe, N.M. 27,000 5,146 5,656 
342. Santa Monica, Calif. 7/80 70,000 
343. Santa Rosa, Calif.’ in 30,000 8,894 
344. Saugus, Mass." 4,493 
345. Seattle, Wash. bY wW 506,000 | 121,878 122,485 


346. Shamokin, Pa. 47,000] 9,522 | 10,127 
347. Sheboygan, Wis. 42,000 9,298 q 10,521 
348. Shelby, N.C.7/% 7 16,000 | 4,357 | 
349. Shelbyville, Ind.!/"! 12,000 3,316 4,162 
350. Shenango Valley Wtr. Co. 50,000 | 12,066 13,199 


351. Shorewood, Wis.'/*! 16,000 3,435 3,542 | 
352. Sioux City, lowa‘/” 82,000 | 19,890 22,290 
353. Sioux Falls, S.D. 54,000 | 11,580 12,181 
354. South Gate, 45,000 t 12,868 
355. South Milwaukee, Wis. 13,000 2,361 3§ 2,648 


356. South Norwalk, Conn. 20,000 5,129 5,417 | 
357. South Orange, N.J. 15,000 3,797 
358. So. Calif. Wtr. Co. | 365,000 | 90,484 91,280 
359. Spartanburg, S.C.7/" 63,000 | 13,500 | 
360. Spokane, Wash. 165,000 | 40,558 | 3,582 t | 44,140 | 


* Data for year — 1ing Jan. 1, 1950, except as indicated by superscript numerals: e.g., */” indicates year 
beginning Mar. 1, 19 
mayer -council; 3—board; 4—commission; 5—authority; pvt.—private, 
Included¥in ‘‘Coml." 


ry 
1 | 2 | 3 | 4 | 5 | 6 
3. 
3 100; 2 
3: 10; 1,4 
3 20! 3 
3 20; 4 
3. 2 
3. 254 pvt. 
3. 3 
3. 51 | 4 
Re. 3. 32| 4 
3. 2,2 
3 31) 1,2 
3. 120, 3 
3. 80| 4 
3: 1,2 
4 3: 516| 4 
3. 109) pvt. 
3: 49} 2 
3. 85/1, 2,4 
3! 36; 2 
23 | pvt. 
47| 2 
30,3 
8) 
336; 2,3 
59| pvt. 
38| 4 
1,3 
pvt. 
65 pvt. 
5| 3 
< 67; 1,4 
40| 4 
14) 2 
4 10; 4 
12 4 
11} 2 
291) pvt. 
2 


Basic Data, 1950 
1 9 10 | 11 | 12 | 13 
Source vole } ior Book Value Total Revenue Op. & Maint. On 
Supply* mentt ingt $1,000 $/cap. $1,000 $/cap. $1,000 $/cap. 
321| S,G 2 | 2,247] 47.81| 263.2! 5.60] 1611! 3.43 1:16 
322|S,G,P|- 1 2 8,994 61.60) 946.1} 648 | 4674) 3.20! 1:20 
3231 G | 1,2 2 741| 57.00 155.0 | 11.92 | 105.8) 8.14 | 1:1.5 
324 3 923| 65.93 120.3) 859 | 65.8) 4.70 | 1:1.8 
2 37.04) 2074) 830| 941) 3.76 | 1:22 
326, S 1 55,769} 61.97 | 4,922.3 | 5.47 | 3,843.4) 4.27 | 1:13 
327 1,2 2,3 17,887 | 54.20 | 2,443.5| 740) 920.7! 2.79 | 1:2.7 
328 | & 22,127} 69.58| 1,7244 | 5.42 | 1.1384! 3.58 | 1:1.5 
329| G 23 2,739| 54.78 443.1 8.86 | 148.1 2.96 | 1:3.0 
330' G 1,275) 53.13} 180.9] 7.54 78.7} 3.28 | 1:2.3 
331| G 2,4 2 58.40} 176.6) 11.77 98.6| 6.57 | 1:1.8 
1 2 5,259| 111.89} 577.4| 12.29 | 2204] 488 | 1.25 
333; G 1-3 16,699) 45.13 | 2,227.0) 6.02 | 989.0) 267 | 1:2.3 
3341 SG | 2,5 4,931} 75.86|} 820.9} 12.63 | 180.5 2.78 | 1:4.5 
335 S 1 2 45,190 | 121.15 | 6,150.0 | 16.49 | 2,197.0} 5.89 | 1:2.8 
| | 
336; S {2 78,538 | 103.34 |11,402.8 | 15.00 | 6,487.0| 854 | 1:18 
3371 4 2,5 | 12,717] 61.35| 1,8363| 9.61 | 637.5| 3.34 | 1:2.9 
338| G,P 4 2 1,650| 35.87) 530.5 | 11.53 | 168.9} 3.67 | 1:3.1 
339| SG | 1-4 2,5 4,378 | 79.60 | 649.3 | 11.81 | 
S,G 1 2,3,5 2,850} 98.28) 329.9] 11.38 | 93.2} 3.21 | 1:3.5 
| 
341 3 2,5 2,897 | 107.30} 305.8] 11.33 | 92.7] 3.43 | 1:33 
342 P 1,2 2 5,977| 85.39} 751.7 | 10.74 404.3 | 5.78 | 1:1.9 
343! 4 2 407.5 | 13.58 166.1 5.54 | 1:2.5 
344 P 5 | 77.5] 4.56 83.5} 4.91 | 1:0.9 
345 S 4 2,4,5 | 44,295) 87.54 | 3,838.1 7.61 | 1,311.2} 2.59 | 1:2.9 
346 S 3 1,2,5| 4,536! 96.51 550.7 | 11.72 282.7 | 6.01 | 1:1.9 
347 S 1 2 2,611| 62.17} 324.3 7.72 187.7 | 4.47 | 1:1.7 
1,3 2 126.1 | 7.88 
G 4 2 486 40.50 99.8 | 8.32 59.6 | 4.97 | 1:1.7 
350 S 1 4,054; 81.08) 491.4) 9.83 267.3 | 5.35 | 1:1.8 
351 P 458! 28.63 117.7 | 7.36 92.0! | 1:1.3 
352; G 2 3,684| 44.93 513.9| 6.27 
353} G 1,3 2,3 2,127| 39.39| 347.7| 6.44 156.7} 2.90 | 1:2.2 
354, G 2 1,052} 23.38} 462.8) 10.28 | 160.3| 3.56 | 
355 1 2 734| 56.46 104.5} 8.04 |} 75.2] 5.78 | 1:1.4 
3: S 1 4 2,154| 107.70; 153.8| 7.69! 62.2} 3.41 1:25 
357| G 2 2 | 1,044) 69.60 181.3 | 12.09 88.8} 5.92 | 1:20 
358| G 4 2,4 | 14,951} 40.96 | 2,528.1 | 6.93 | 1,243.7} 3.41 | 1:2.0 
359 1 2 3,971| 63.03) 391.0) 6.21 224.14} 3.56 | 1:1.7 
G 2 11,242} 68.13| 9524) 5.77 703.8} 4.27 | 1:1.3 


_ * Key: S—surface water; G 
t Key: 1—filtration; 2—softening; 3—corrosion control; 4—other. 
Key: 1—steam; 2—electric; 3—diesel; 5—gravity (no pumping). 


1 


ground water; P 


purchased water. 


= 
a 
on 
4 ‘ 
. 


TABLE 1 (contd.) 


3 | 4 | 5 | 6 7 8 


Customers j 
Population 


Community* 
Serv: | ployees| Agencyt 


Total 


| 
Resid. | Coml. Ind. 


. Springfield, 81,000 23,642) 2,45 26,150 
2. Springfield, Mass. 172,000 | 26,683) 1,76 553 | 29,004 
. Springfield, Mo. 83,000 | 19,647; 1,55 ‘ 21,314 
1,356 
12,32 


4. Springfield, Ohio 81,000 | 16,868 18,433 
5. Stamford, Conn. 64,000 t 12,402 


. Staunton, Va. 21,000 4,000 ~ | 4,400 
. Sterling, Til. 21,000 4,603 2 3. 4,934 
. Stevens Point, Wis. 16,000 3,618 2 4,075 | 
. Streator, III. 19,000; 5,193 5,656 | 
. Superior, Wis. 38,000 8,127 8,987 


. Swampscott, Mass. 12,000 | 3,500 3,504 

. Syracuse, N.Y. 229,000 | 40,000 35 | 40,835 
Tacoma, Wash.'/* 155,000 | 33,641| 5,72 39,365 
Tampa, Fla.'*/” | 175,000 42,771 
Toledo, Ohio!/* 374,000 | 84,390 898 85,288 | 


Tonawanda, N.Y.!/*! 15,000 t 3,610 2 | 63,622 
Torrington, Conn. 23,000 4,059 398 | 4,474 | 
Traverse City, Mich.7'™ 17,000 | 4,265 | 
Tucson, Ariz.3/*! 79,000 | 15,767 300 16,117 
Tulsa, Okla.7/” 200,000 52,345 


Two Rivers, Wis. 7 11,000 2,299 238 2 2,563 | 
. Uniontown, Pa. a 95,000 5,887 144 6,095 
. Vancouver, Wash. 47,000 | 12,624 876 t 13,500 | 
. Vincennes, Ind. 18,000 | t 5,244 
. Virginia, 13,000 | 2,695 55 3,455 


. Wabash, 11,000 2,624 3,164 12 
387. Walla Walla, Wash. 26,000 5,653 ,20 8: 28 
388. Warren, Ohio 50,000 13,127 | k re | 60 
389. Washington, D.C.7/° | 802,000 | 112,133 | 14, 26,232| 930 
390. Wash. Sub. San. Dist. 310,000 | 1,000 


391. Waterloo, Iowa‘! 65,000 32 | 
392. Watertown, N.Y.7/” 38,000 5 | 7,447) 40 | 
393. Watertown, S.D. te 12,000 | 70 | 10 | 
394. Waukegan, Il.°/® 40,000 4: : 55 | 558 29 | 
395. Waukesha, Wis. 22,000 38. 902 | 21 | 


396. Wauwatosa, Wis. 33,000 | 35: 2 7| Mi 62 
397. Webster, Mass. 12,000 | 7 
398. Wellesley, Mass.!/* } 21,000 5,79: 17 4 
399. Wenatchee, Wash. 15,000 | 3, 567 t : 20; 4 
400. West Allis, Wis. 45,000 | ,982 35 103 ,82 13 3 
| | 
* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., */® indicates year 

2 council; 3—board; 4—commission; 5—authority; pvt.—private 


t Included in “Coml." 
§ Plus employees with jobs in other departments. 


3 135; 4 
3 
3 pvt. 
3 49| 4 
3 40 pvt. 
3 1 
3 15 pvt. 
3 14, 4 
3 20 | pvt. 
3 38 | pvt. 
3 10 3 
3 190, 1,2 
3 207; 1,2 
3 325| 2 
3 18 
3 11 pvt. 
3 4 
3 78 
3 303) 3 
a 3 10 2 
46 | pvt. 
3! 27| 4 
3 19) 3 
3 100; 4 
We q 
: vt. 
4 
4 
4 
3 
“2 
= 1 
4 3 
| « 
| 


838 
382 l 2 474 
S,G 2,4 1,698 
384 S,G 1,342 
385 G ee 2 725 


387 2.5 1,989 
388 S 1 2 3,100 
389 S 1 2 58,662 
390; S,G 2,4 47,181) 1 


391 3,3 

392 S } 2,4 1,713 
393| S,G 1 2 428 
394 2 3,209 
395 G 2 1,316 


396 2 1,896 
397 G a 710 
398 G 3 2 1,848 
399 S 1 2 845 
400 —_ 1 2 1,457 | 


* Key: S-—surface water; G--ground water; P 


1 | 9 10 | 11 | 12 | 13 4 | 15 16 | 17 18 : 
| 
T ype Book Value | Total Revenue Op. & Maint. 
mentt ingt $1,000 | $/cap. $1,000 cap. $1,000 | $/cap. 
361 S 1,2 §,732 70.77 811.5 10.02 538.7 | 6.65 | 1:13 
362 S | 5 21,057 | 122.42 1,479.0 8.60 gal 
303, 1 1 6,777 81.65 781.6 9.42 253.7 3.06 
364 S | 12,550 | 154.94 300.5 3.71 245.0 3.02 38.2 
305 S 5 4,963 77.55 715.8 11.18 199.5 | 3.12 1:3.6 


366 S 1-3 5 2,600 | 1 
367 G ‘2 865 
308 G 2,4 899 
309 S 1 1-4 1,471 
370 G | 2,4 1,994 
371 P 300 
372 S 8,311 
4 18,924 1 
374 > 13,614 
375 > 1 2 28,499 
376 S 1 1 

377 S 5 1,343 
378 S 321 
379 G 4 2 5,016 
380 S 31,499 | 


Key: 1—-filtration; 2—softening; 3—corrosion control; 4—-other. 
Key: 1—steam; 2—electric; 3—-diesel; 4—-other; 5—-gravity (no pumping). 


81 192.2 9.15 60.2 | 2.87 


23 
41.19 169.3 7.63 74.0; 3.52 22:2 
56.19 100.6 6.29 113.0 7.06 1:0.9 o; 
77.42 286.0 15.05 117.7 6.19 | 1:2.4 = 
§2.47 313.9 8.26 | 161.2 4,24 1:1.9 * 


| } 
25.00 79.5 6.63 39.1 3.26 


1:2.0 
36.29 | 1,705.5 7.45 810.6 3.54 iee8 
22.09 | 1,344.8 8.68 586.5 3.78 2.8 
77.80 | 1,787.6 10.21 611.8 3.50 1:2.9 
76.20 2,339.3 6.25 1,855.2 4.96 He 

123.4 8.23 

58.39 183.3 7.97 57.3 2.49 1:3.2 
18.88 102.3 6.02 62.2 3.06 34.6 
63.49 938.0 | 11.87 437.9} 5.54 1:2.1 
57.50 | 3,287.7 16.44 719.4 3.60 1:4.6 


92.7 8.43 iS.3| 4.2 | 4:20 

99 443.0 4.66 216.5 | 2.28 | 1:2.0 
36.13 335.5] 7.14 116.5 | 248 | 1:2.9 
74.56 188.9! 1049 |} 911) 5.06 | 1:21 
55.77, 129.7} 9.98 | 106.0] 8.15 | 1:1.2 


10.85 


7.7 5.25 | 
76.50 223.7 8.60 104.2) 4.01 | 1:2.2 
62.00 460.4 9.21 279.3 5.59 1:1.6 
73.14 5,933.5 7.40 
52.20 2,105.8 6.79 | 1,232.0 3.97 is 


53.85 347.5 | 5.35 185.1 2.85 1:1.9 
45.08 207.3 | 5.46 200.3.) §.27 | 1:1.0 
35.67 80.2 6.68 58.8 | 4.90 | 1:1.4 
80.23 307.2 7.68 182.8 | 4: 1:1.7 
59.82 195.5 8.89 104.7| 4.76 | 1:1.9 


57.45 147.2 4.46 68.1 2.06 b:2,2 
59.17 59.5 4.96 44.0 | 3.67 He 
88.00 133.0 6.33 101.4 4.83 He: 
56.33 187.4 12.49 73.8 


32.38 320.2 6.81 


purchased water. 


| 
‘ 
4 
e 
re 


TABLE 1 (contd.) 


7 


Customers i 
Population 


Served ployees} Agencyt 


Community* 
Total 


401. W. Palm Beach, Fla. 47,000 12,444 
402. West View, Pa. 81,000 : 18,889 
403. Westerly, 18,000 5,112 
404. Westfield, Mass. 19,000 3,8: 4,191 | 
405. Weymouth, Mass. 32,000 ‘ 9,211 | 


406. Whittier, Calif.7/© 24,000 8,602 
407. Wichita, Kan.!/® 210,000 | 39,509 3 | 48,005 
408. Wilkinsburg-Penn Auth. 200,000 || 30,079 ) 36 | 30,723 
409. Wilmington, N.C.7/ 55,000 12,985 
410. Winchester, Va.7/ 15,000} 3, 4,001 


411. Winnetka, 14,000 | 3,10: 3,282 
412. Worcester, Mass. 202,000 26,864 
413. Wyandotte, Mic * 10/50 38,000 9. 10,121 
414. Xenia, Ohio 13,000 3,927 
415. Yakima, Wash. -_ 42,000 11,502 


416. Youngstown, Ohio 182,000 38, 39,231 


* Data for year pening Jan. 1, 1950, except as indicated by superscript numerals: e.g., */® indicates year 
beginning Mar. 1, 19 

t Key: 1 mayor -council ; 3—board ; 4—commission ; 5—authority; pvt.—private. 

Included in oml.” 


1 | 2 | 3 | 4 | 5 | ‘ 
4 
28| 4 
14| 3 
3 
39| 2 
100 pvt. 
156 | 5 
8 
10| 2 
144| 1,2 
24) 4 
4 
4 


Basic Data, 1950 


1 


9 


Source Total Revenue Op. & Maint. 


° 
Supply* 
ate $1,000 ‘cap. $1,000 $/cap. $1,000 $/cap. 


6,932 3 631.2 7.79 3. 3.13 
1,345 } 138.5 7.69 5. 5.28 
1,879 J 107.5 5.66 3. 3.34 
2,150 217.6 | 6.80 5.57 


2,083 334.3 | 13.93 5.4 3.98 
1,749.0 8.33 553. 2.63 
12,633 1,423.5 7.12 3.86 
4,287 463.9 8.43 
1,135 : 7.97 39. 2.65 


955 5 | 13.39 6.35 
16,647 54. 5.71 3. 2.34 
2,596 20.0! 5.79 3.86 

540 5.70 52. 4.00 
3,406 9.69 2| 3.46 


ANNAN 


3,635 . 7.51 


* Key: S—surface water; G—ground water; P—purchased water. 
+ Key: 1—filtration ; 2—softening; 3—corrosion control; 4—other. 
t Key: 1—steam; 2—electric; 3—diesel; 4—other; 5—gravity (no pumping). 


1 
‘ih 


et? 


ki @ 


1 | a | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 
| ti 
4 
4 2 2 2.5 
4 L244 1.5 
4 5 4.7 
405 1,3 | 2,4,5 “a 
2-4 
407 1,2 | 1,2,4 Sas 
408 1 1 18 a 
409 1 2 
410 4 2 3.0 
411 1 2 2.1 
412 2.4 
413 1 2 1.5 - 
414 1 2 mW 
415 1 5 2.8 
é 


4 | 5 


: mil gal 


| 


1. Aberdeen, S.D. 750.0 600.0 
2. Adrian, Mich.*/® 1,272.3 1,166.6 
3. Akron, Ohio 12,778.7 10,478.5 | 
5 


4. Albert Lea, Minn. 408.7 344.! 
. Alexandria, La.*/” 1,220.6 | 


be 


6. Alhambra, Calif.7/ 2,557. 2,360.6 
. Alliance, Ohio 57. 1,214.0 
8. Amarillo, Tex./ 3,812.7 
. Ambridge, Pa. 826.0 
Ames, Iowa‘! 589.5 | 436.1 
. Ann Arbor, Mich.?/” 2,461.0 2,047.5 
. Ansonia, Conn. | { v 834.2 790.0 
Appleton, Wis. 1,508.5 1,252.7 
. Arlington, Va.7/® | 4,439.8 
Asbury Park, N.J. 676.1 | 644.1 
Ashland, Ky.!/*! 7 1,102.9 
. Ashland, Wis. ; 524.4 
. Atchison, Kan./® 847.1 832.0 
. Athens, Ga. 801.3 641.0 
Athol, Mass./8 302.4 294.5 


Nm 


N 
N= 


Atlanta, Ga. | 19,654.4 14,738.2 

Atlantic N.J. 3,860.7 3,290.8 | 
23. Auburn, Me. 1,481.1 
24. Auburn, N.Y.7/5 2,882.2 1,459.0 
Augusta, Me. 1,019.2 


. Austin, Minn.3/% 773.5 552.6 

. Austin, Tex.'/® 7,920.9 6,788.5 

. Baltimore, Md. 68,206.1 67 ,040.0 
29. Bangor, Me. : 1,519.4 

. Barberton, Ohio oe 1,546.0 | 1,509.0 


Barre, Vt.!/5! 800.0 
. Bartlesville, Okla.7/™ 
. Baton Rouge, La. 
. Bay City, Mich.7/” 
. Beaver Falls, Pa. 69.9 


. Bellingham, Wash. 

. Beloit, Wis.'/*! 1,118.9 76.0 

. Benton Harbor, Mich.7/ 815.5 81.6 130 100 
. Beverly Hills, Calif.7/” 512.2 ’ 181 100 


* Data for year beginning Jan. 1, 1950. except as indicated by superscript numerals: e.g., #/% indicates year 
beginning Mar. 1, 1950. 

+ Figure given is percentage of total residential services; unless otherwise noted, commercial and industrial 
services are 100 per cent metered. 

¢ Includes commercial and industrial. § Commercial, 6 per cent; industrial, 100 per cent. 

| Commercial, 77 per cent; industrial, 100 per cent. # Commercial, 75 per cent; industrial, 85 per cent. 


Resid. 
| gped Metered 
| 
| | 
= 80.0 | 93 75 | 91 
5 91.8 | 194 178 | 100 
a 84.3 86 | 73 100 
| 67 | 100 
| | 
ae 92.3 | 135 125 | 100 
a 69.1 160 111 100 
4, 90.3 156 141. | 100 
93.9 86 81 | 100 
74.0 70 | 52 | 100 
ae 83.2 | 112 93 100 
94.7 | 127 120 100 
ae 83.0 126 | 104 100 
85 100 
95.3 100 
93.7 100 | 94 100 
44 | {75 
98.2 | 129 | 127 72 
80.0 | 78 | 63 
ah 974 | 69 | 67 98 
75.0 | 164 123 100 
85.3 100 
214 $1 
50.6 203 | 103) 100 
| 127 | |} 
; 71.4 92 | 66 100 
85.7 145 124 100 
% 98.3 161. 158 
135 t29 
. 97.6 157 153 100 
219 #78 
100 
: 78 68 100 
129 98 96 
83 57 86 
“Ae 


Production and Distribution Data, 1950 


613 
1 8 10 11 16 17 
. . > 
Valves Hydrants Distr. Storage 
Trans. = per = 
Mains 
mt Per Mile Per Per sravigy | Requir 
Total 1,000 | 1,000 Total Mile of | Total | Mile of Pumping 
pop. | Main Main =. mil gal 
8.0 84 3.8 4.7 516 6.1 333 4.0 0.5 3.0 
51.0 39 2.2 73 226 | 5.8 0.5 0.5 
1.0 824 3.0 rhe 9,444 11.5 | 5,846 on 32.9 
31 2.4 1.1 


2.4 7.9 1,250 8.8 542 3.8 6.0 | 

pe 3.2 261 6.5 

2.6 8.5 1,463 17.2 794 0.5 3.3 

2.0 | 


on 


869 2.6 15.8 10,925 12.6 7,097 | 
12 


8.2 | 
128 | 1.0 | 2,300 | 18.0 | 1,345) 10.5 | 0.5 
23} 60 67 3.5 | 979 | 14.6 286; 4.3 7.5 
24/20 75 19 | 526 1,465 | 19.5 818; 109 | 100 8.0 
25} 9.0 57 6 | 872 


3,156 | | 2 
28} 14.0 | 2.242 1.9 1.6 | 25,776} 11.5 | 11,761] 5.2 374.0} 278.0 
29 78 2.5 | 1/520 | 19.5 487| 6.2 | 3.8 
30! 4.0 62 2.3 2,000 


364 


1.0 
6.1 


14.4 2,653 20.9 6.0 


5 
| 716! 15.2 440! 15.2 
8 600 | 20.0 197| 66 
1407 17.2 584. 7.4 
i 


* Figures for various sizes adjusted to obtain total in terms of 8-in. equivalent size. ya 
t Included in distribution main total. ; : 
t Actual mileage. 


| | 
6; 114 111 24 4.8 836 7.5 22.7 
if 0.3 67 2.2 | 20.5 871 | 13.0 580 8.7 30 
8) 39.0 206 
9 1.0 
10 0.1 33 
11 t 142 
12 2.9 40 
13} 0.4 
14 | 
15) 264! 10.0 
| 
16] 04 24 2.9 | 694 | 8.9 6.3 
17, 0.6 28 2.8 325] 11.6 | 285] 102 
18 2.0 34 1.9 1.1 520 | 15.3 | 68 9.5 
19 1.5 {88 3.1 4.8 1,100} 12.5 1.0 
20 t 
32 5.0 41 2.2 | 210; 5.1 0.4 
33 155 12 | 83 | 2807] 184 1,568 | 10.1 
34 6.5 | 145 2.4 | 129 | 
35 127 1.8 a 
36} 1.43) 173 4.9 | 
2.4 
0.6 
19.0 


Production Sales 
Community* mil gal mil gal 


. Big Spring, Tex.*/” 961.4 | 786.8 100 
. Billings, Mont. 2,361.0 | 1,983.6 0 | ‘ 100 
3. Binghamton, N.Y. 3,128.9 | 100 
. Birmingham, Ala. 17,749.0 12,985.6 73:2 : 100 
. Bismarck, N.D. 660.2 | 619.7 ; 100 


. Bloomfield, 100 
. Bloomington, 100 
. Boone, lowa*/” 513.4 436.9 5. | 100 
. Boston, Mass. 40,917.0 } | 100 
. Bradford, Pa. 1507. 1,142.5 3. 100 


. Brainerd, Minn. 575. 453.8 
. Bremerton, Wash. 2,609. 2,268.9 
3. Bridgeport, Conn. 12,655. 11,136.5 
. Bristol, Conn. | 1,208. 1,080.2 
. Bristol, 734.! 661.1 
. Brockton, Mass. 1379.3. 
. Brookline, Mass. 2,007.. 1,746.4 
. Buffalo, N.Y.7/@ 47,737.8 38,190.3 
. Burbank, Calif.7/@ 5,503.7 | 5,470.4 
. Burlingame, Calif.7/” 897.7 851.9 


. Burlington, N.J. 0 
. Butte, Mont. 4,069.0 
. Canton, Ohio 5,846.8 4,650.0 79.5 z 100 

Carlisle, Pa. 703.6 490.0 184 
. Carthage, Mo.7/” 286.5 212.3 74. 100 


. Casper, Wyo.7/# 100 
7. Cedar Rapids, Iowa’ 2,862.1 2,262.6 79. 190 
. Centralia, 812.9 705.6 | 100 
. Champaign, 2,042.3 1,671.4 | 100 
70. Charleroi, Pa. 2,052.6; 1,464.4 100 


71. Charleston, S.C. 4,435.7 3,726.0 4. 100 
35. Chicago, Il. 347,038. 2 
74. Chillicothe, Ohio be 447.4 351.0 ; 100 
75. Claremont, N.H. 349.9 86 


76. Clarksburg, W.Va. 1,691.9 1,430.8 | 4. i 100 
77. Cleveland, Ohio 84,051.0 | 68,881.0 2.0 | t96 
78. Cleveland Heights, Ohio 2,500.0 1,950.0 | 78. 100 
79. Coffeyville, Kan. 1,249.5 997.9 | 79. 100 
80. Colorado Spgs., Colo. 3,697.0 | | 100 


* Data for Jan. 1, 1980, except as indicated by superscript e.g., indicates year 


beginning Mar. 1, 
+ Figure hah, is aol rcentage of total residential services; unless otherwise noted, commercial and industrial 


services are 100 per cent metered. 


Includes commercial and industrial. 


‘ 
_— 1 | 2 | 3 | 4 5 | 6 | 7 
| Resid. 
Prod. Sales | Svees. 
_ 
87.0 159 138 | 84 
88.0 | 138 122 0 
ae 89.4 | 92 82 100 
90.0 | 118 106 100 
89.9 | 76 | 69 100 
87.0 | 87 | 76 100 
a 80.0 | 227 | 182 7 
a 99.4 | 188 | 187 100 
> 
1 
= 


8 9 10 | 47 
| Valves Hydrants Distr. Storage 
| Trans. per : | 
| Mains Main | 
mi Per Mile Per Per Requiring 
~ Total 1,000 | 1,000 gpd} Total Mile of | Total | Mile of Y | Pumping 
; pop Main Main mil gal mil gal 
41) 40.0 42 2.0 11.0 336 | 8.0 176| 4.2 1.3 
42| 2.0 68 1.5 16.0 662 | 9.7 437) 64 6.0 | 
43 | 141 | 1.5 2,338 | 16.6 1,359) 9.6 10.8 
44| 23.3 729 1.9 17.3. | 10,754 | 148 | 2,909) 4.0 1.2 
45 47 2.5 2.4 510| 109 | 266| 5.7 4.0 
46 | 208 4.2 9997 | 48.1 | 940) 4.5 
47| 13.3 +124 3.6 1,536) 124 | 837 6.8 10.0 
48| 0.7 43 | 36 | 4.7 526 | 12.2 | 513} 11.9 11 
49 1,345 | 1.7 | 16,234 | 12.0 | 12,395 9.2 
50 12.9 39 | 1.8 25.6 1,170 30.0 369 9.5 
51) | 190) 4. 
13.3 87 19 | 1,431 | 164 | 451 5. 3.1 
53| 28.0 681 2.7 5.9 3,517 5. 
54) 5.4 71 2.0 5.0 944 | 13.3 412| 5. 
35| 67 | | 59 | 20 240 | 2. 3.0 
56) 30.0 | 142 | 23 3.0 | 3,236 | 22.8 | 1,422| 10.0 8.0 5.5 
57| 131.3 147 2.3 4.8 1,584 | 10.8 1,373 | 9.5 7.0 6.0 
58 | 987 1.7 26.5 | 20,003 | 20.3 7,984, 8.1 7.0 0.3 
59 204 2.6 0.4 3,619 | 17.7 1,232, 6.0 40.4 
60; 08 43 2.0 3.0 912 | 21.2 400} 9.3 
61 22 1.6 594 | 27.0 299 | 13.6 0.3 
62\ 85.0 113 2.5 | 1,250 | 11.1 775 6.9 16.5 a 
63 | | 306 2.4 | 10.4 1,662 5.4 15.0 7 
64| 368 | 27 1.6 | 21.3 492 | 18.2 154 5.7 of 
65 1.7 40 3.3 5.2 393 9.8 357 8.9 0.8 
66| 15.2 49 1.9 614 | 12.5 | 335| 68 11. 
67| O08 | 161 2.2 10.5 2,788 | 17.3 1,318| 8.2 8.2 0.1 
68| 10.0 | 28 1.6 10.6 360 | 12.9 330| 11.8 0.3 
69; 9.5 107 1.6 | 10.0 1,983 | 18.5 760 7.1 2.0 
70 | +86 1.8 18.9 900 | 10.5 352| 4.1 14.0 0.8 
71| 23.5 | 230 1.6 8.8 2,662 | 11.6 | 1,197] 5.2 29 
72| 0.6 | 343 3.6 15.8 2,800 8.2 695 2.0 15.5 
73| 63.6 | 4,877 1.2 40,930 84 | 43,313) 89 344 
74 26 | 1.3 10.0 ori 
“| $34 601 | 22.3 189| 7.0 
76| 3.0 61 | 16 | 11.9 | 731] 12.0 3.1) 
77 6.8 | 2,456 24 16.7. | 61,687 | 25.1 | 32,469| 13.2 222.8) 25.0 
78 | 413 | 1.9 137 | 1400) 12.4 | | 
79 0.2 55 | 29 12.4 877 | 159 | 49 6.0. 
80) 15.8 | 295 | 5.8 | 2,503 | 8.5 929) 3.1 32.4 


* Figures for various sizes adjusted to obtain total in tenen et 6. eqns of 8-in. equiv alent size. 
+ Actual mileage. 


= 615 

Production and Distribution Data, 199000 

= 


TABLE 2 (contd.) 


7 


. Columbus, 
. Columbus, Ohio 

. Compton, Calif.7/” 
. Concord, N.H.7/” 


. Cortland, N.Y. 

. Coshocton, Ohio 

. Council Bluffs, lowa‘/” 
. Crawfordsville, Ind.!/®! 

. Dallas, Tex.°/! 


. Danvers, Mass. 
2. Danville, Va. 

. Dearborn, Mich.” 

. Decatur, 

. De Kalb County, Ga.'/*! 


. Denver, Colo. 

. Derby, Conn. 

. Des Moines, lowa 
. Detroit, 
. Duluth, Minn. 


. East Chicago, Ind. 

. East Jefferson, La. 

3. East Orange, N.J. 

. E. Providence, 
. Eau Claire, Wis. 


. Ecorse, Mich.7'” 
. El Dorado, Kan. 
. Elizabeth, N.J. 


. Elmira, N.Y. 
. Elyria, Ohio 


. Emporia, Kan. 

. Erie, Pa. 

. Escanaba, Mich.7/” 
“ssex Fells, N.J. 


ugene, Ore. 


-verett, Wash. 
“airmont, W.Va.7' 
“argo, N.D.7' 

. Faribault, 


20. Fayetteville, 


Production 
mil gal 


815.0 
621.1 
16,500.0 
1,388.2 
1,171.5 


972.7 
946.3 
1,735.1 
467.6 
20,781.0 


481.5 
1,186.5 
6,463.4 
1,274.1 


36,509.4 
423.5 


| 7,358.5 | 
143,795.0 | 


5,477.8 


3,730.2 
2,075.6 
2,132.1 
1,122.0 
4,127.4 


1,220.0 
3,488.5 
2,568.5 
2,448.1 


934.8 
13,579.0 
607.9 


1,280.0 | 


640.6 | 
417.0 | 


14,100.0 
1,284.3 


955.1 | 


$353.2 | 


699.0 
1,404.1 
310.6 
18,096.0 


427.2 | 
962.2 


1,260.2 


1,946.9 


3,571.9 


1,095.2 | 
1,130.0 | 
3,020.1 


1,939.6 


1,958.5 | 
755.5 | 
405.0 | 


579.1 | 
2,650.5 | 


1,110.1 | 


1,469.5 
310.2 
996.0 


Resid. 
Svces. 
Metered 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g.. 3/% indicates year 
ss beginning Mar. 1, 1950. 
as + Figure given is percentage of total residential services; unless otherwise noted, commercial and industrial 
services are 100 per cent metered. 
t Commercial, 89 per cent; industrial, 100 per cent. § Commercial, 26 per cent; industrial, 100 per cent. 
| Includes commercial and industrial. # Commercial, 99 per cent; industrial, 99 per cent 


: 1 2 3 4 5 | 
Sal Per Cent | prod. Sal 
81. Columbia | 78.6 | 70 55 100 
67.1 81 54 
85.5 109 93 100 
92.5 103 95 100 
100 
4 50.9 | 140 | 80 | 100 
73.9 216 | 160 | $92 
. 81.0 106 85 | 100 
3 oe 66.4 99 | 65 | 100 
87.1 | 127 111 | 100 
| | 65 | 100 
4 81.1 73 | $9 | 100 
177 100 
(98.9 140 138 100 
a | 100 
32,812.4 | 89.9 215 | 194 $4 
392.3 | 92.6 116 | 107 
732.1! 77.9 | 103 | 80 100 
ts 191.6 86.8 208 180 100 
3,721.5 | 67.9 140 95 100 
x y 3500.5 93.8 | 146 137 100 
79.9 | 109 87 | 100 
91.3 75 68 | 100 
4 86.6 | 333 | 288 | #98 
ae 150 100 
Pa, | 92.6 | 334 310 100 
a 86.6 | 85 73 100 
75.9 | 100 76 | 100 
80.0 | 182 145 100 
| 151 | 122 | 100 
248 
- 4 66.6 111 74 |99 
601.1 96.3 | 61 59 100 
3,312.4 80.0 | 238 191 | 100 
on J! | 0 
1,558.1 71.2 122 87 | 100 
“3 1,717. 85.6 118 101 100 
i * 74.4 | 72 | 53 | 100 
(Ei 77.8 88 68 100 


Production and Distribution Data, 1950 


Lose Valves Hydrants Distr. Storage 
| Trans. per | 
Mains 
mi | Per Mile | Per Pe 
Total | 1,000 1,000 gpd Total Mile of Total Mile of | Pumping 
| | | pop. Main Main we 7 mil gal 
81 63.0 540 1.0 | 
82 | 24 1.1 24.5 380 15.8 256 10.7 1.0 0.6 
83 Ls 876 2.1 7.6 9,852 2 5,500 6.3 5.0 
84 7.0 81 2.2 3.6 2,309 28.5 656 8.1 3.0 
85 8.0 50 2.2 11.8 631 12.6 375 735 1.5 At 


* Figures for various sizes Q 
t Included in distribution main total, 
t Actual mileage. 


adjusted to obtain total in terms 


~~ 


ot 8-in. equivalent 


= ak. 


size. 


37 19 | 31.6 512} 13.8 387 10.5 2.0 
a 26 2.2 25.5 269 10.3 219 8.4 3.5 
88 3.0 123 2.7 7.8 2,184 17.8 968 7.9 4.0 7 
89 21 1.6 21.3 221 | 10.5 218 «10.4 0.3 
90 1,252 2.8 57.1 6,227 5.0 43.5 - 
91 5.0 72 4.0 2.0 1,244 | 17.3 531 7.4 6.5 
92 0.7 73 1.6 8.8 874 12.0 551 7.5 8.5 0.3 
93) 520 275 |. 2.8 3,161) 11.5 2,056 7.5 
94 1.0 48 1.9 1.1 725. 15.1 309 6.4 3.3 
95 t 481 4.2 1,020 2.1 1,210 2.5 1.6 2.0 + 
96, 102.0 1.021 2.2 9.5 17,974 | 17.6 5,045 4.9 121.0 | 
97 3.6 20 2.0 4.5 149 7.5 122.0 | : 
98 508 2.6 8.8 3,346 6.6 4,030 7.9 2.0) 10.0 
12.5 | 6.019 3.2 88 30.440 5.1 | 30,180! 50 
100 313 2.9 15.5 3,091 99 1,433 4.6 56.0 
101 0.3 78 1.1 8.2 989 12.7 502 6.4 1.5 1.0 
102 0.8 116 2.2 10.0 968 8.3 895 7.7 3.5 10.0 
103 7.8 129 1.7 41 2405 186 1,048 8.1 10.0 
104 77 2.1 365 4.7 3.0 oh 
105; 90 83 2.4 18.8 956 11.5 1,010) 12.2 | 
106} 32.0 510 
107 4.8 20 2.0 12.0 390 19.5 190 9.5 0.4) 0.5 
108 169 1.5 8.0 2,154} 12.7 | 1,237| 73 
109 3.2 154 2.2 10.9 2,015) 13.4 874 5.7 | 6.5 
110} 20.0 99 2.7 13.7 | 1.0 2.0 
| | 
111; 16 53 3.1 9.4 1,108 20.9 325} 61) 34 
112 | 353] 24 4,939 140 1812) 54 | 43.4 
113 32 2.1 17.6 308 96 336 10.5 0.5 | 
114, + t20 0.7 9 250 
115 5 | 
116| 75.9 100 2.9 1,472 14.7 484 4.8 30.0 { 
117 t 297 84 4.2 584 2.0 473 1.5 20.0 P 
118 0.2 86 pee 7.7 948 11.0 0.6 
119 $3.7 44 2.8 6.8 | 769 17.5 233 5.3 3.0 1.0 ; 
120 61.7 58 1.5 13.3 | 820) 14.1 455| 7.8 2.0 1.5 


= 
617 
8 9 | wo | 
11 | 
= 
. 
_f 
, 
: 


TABLE 2 (contd.) 


Production Sales Per Cent Prod. 
Prod. 


Community* 
mil gal mil gal Sold gpcd 


. Findlay, Ohio 972.0 7475 
. Flint, Mich.7/” 10,528.9 9,775.8 

. Florence, Ala.°/” 627.1 450.0 | 
. Fond du Lac, Wis. 922.5 775.9 | 
. Fort Collins, Colo. 2,000.0 


. Fort Dodge, lowat’” 1,400.0 1,271.0 
. Fort Madison, Iowa! 257.3 
. Fort Scott, Kan. 
. Fort Wayne, Ind. 6,115.6 5,222.4 
. Fort Worth, Tex.!°/” 12,840.6 11,753.2 


. Fostoria, Ohio 
. Frankfort, Ky. 672.7 
. Freeport, IIl.'!°/# 719.3 600.4 | 
. Freeport, 848.7 
Fremont, Neb. 777.9 681.6 


. Fresno, Calif.7 13,360.0 
. Fullerton, Calif.7/% 1,301.4 1,196.5 
. Gainesville, Fla.°’ 1,065.0 966.8 
. Garden City, N.Y.3/™ 607.3 452.2 
. Gary, Ind. 5,484.0 4,590.9 


Glendale, Calif.7/ 6,180.9 5,227.4 
Glens Falls, N.Y.!?/ 1,599.6 
Gloucester, Mass. 923.1 
Gloversville, N.Y. 989.1 907.9 
Goshen, Ind.!/" 448.0 


. Grand Island, Neb. } 3,286.5 2,505.8 
. Greeley, Colo. 2,200.0 2,000.0 
. Green Bay, Wis. 2,266.6 1,943.7 
. Greensboro, N.C.7' 3,000.0 
. Greenville, Miss.'°’” 988.6 837.0 


51. Greenville, S.C.°/” 4,670.7 3,970.1 
52. Greenwood, Miss.'°/ 662.8 
53. Grosse Pte. Pk., Mich.*/” 533. 456.0 
54. Hagerstown, Md. ,258. 
55. Hamilton, Ohio!/®! ,130. 2,093.3 


56. Hamtramck, Mich.7’” 2,414.0 
. Hannibal, Mo.* 641.2 621.2 | 
. Hanover, Pa. 685.9 603.6 eo : 
. Harlingen, Tex.! *! 1,149.6 | 1,007.4 7.6 | 126 
. Hartford, Conn. 11,746.3 10,001.6 St | 800 


* Data for year sicahaiaiie Jan. 1, 1950, except as indicated by superscript numerals: e.g., #/* indicates year 
beginning Mar. 1, 1950 
Figure given is percentage of total residential services; unless otherwise noted, commercial and industrial 


services are 100 per cent metered. 
Commercial, 96 per cent; industrial, 96 per cent. 


§ Commercial, 43 per cent; industrial, 100 per cent. 


| 2 | 3 | | 

Resid. 

' % 
73.8 127 94 100 
92.8 175 162 100 | 
71.8 72 51 100 
84.1 84 | 71 100 
365 | 0' | 
| 
90.8 128 116 100 
r= 54 100 
100 
A. 85.4 120 102 100 
91.5 132 121 100 
7, 
100 
86.9 118 102 100 
83.5 | 79 66 | 100 
93 | 91 
87.6 142 125 100 
: 
45 382 0 
od 91.9 | 257 234 «100 
90.8 79 72 | 100 
= a 74.5 119 88 | 100 
oy 83.7 | 113 95 100 
84.6 178 151 100 
y . 231 0 

91.8 113 104 | 100 

76.2 | 409 | 312 100 

90.9 232 211 0 
a ne 85.8 | 118 | 101 100 

‘ 84.7 77 65 100 
7S 

4 85.0 95 81 100 
65.7 | 138 91 100 
85.4 | 112 96 100 
| 140 73 
ae oni 98.2 | 94 93 100 

| 

| 
64 154 | 100 
85 100 

79 §1 
_ 110 100 
| 85 100 
7 
my 


| Valves | Hydrants Distr. Storage 
Trans. per 
mi Per Mile Per sravity | Requirin 
Total 1,000 | 1,000 gpd | Total Mile of | Total | Mile of peer | Ponsa 
pop. | | Main | | Main | mal gal 
121) 10.0 53] 25 | 13.2 775 | 14.6 465) 8.8 0.5) 
122 420 2.5 5:2 5,012 | 11.9 2,810! 6.7 
123 42 1.8 1 iS 220; 5.2 334 8.0 ‘24 
124 3.0 71 2.4 5.4 820 11.5 623) 88 
125 21.0 53 ce 


5.3 


2.0 | 470 | 15.7 | 

28 

18 | 7.2 | 657] 14.3 

2.3 | 1,459 | 25.9 

6.8 | 

3.0 | 3,695 | 13.0 | 2,324) 82] 14.0] 49 
44] 52 1,064) 17.2 430} 69 | o4 5.0 
64 | 1.250} 3214 378| 97 0.7 

5.0 6.2 863 2.3 | 709 

12.0 


hm 


2.6 7.1 
2.2 41 
2.2 44: 856, 7.4 1.0 3.0 
2.6 2,200 | 13.3 1,859 | 11.2 21.0 2.2 
5.4 | 2.2 603 | 407 2.2 0.5 
151] 76.5 182 13 | 10.8 2,683 | 14.7 | 1,150| 6.3 | 140.7 
152 1.4 33.6 400 | 14.8 350 13.0 
153 30/ 23 | 7.0 | 388} 12.9 
154) 24.4 117 979 4 | 452] 3.9 11 
155} 03 111 1.8 | 0.6 1,370} 12.3 | 981/ gg 11 0.2 
156 240 | 525 
157 | 23 1.2 823 | 35, 343 «14.9 7.5 a2 
158 5.7 | +58 28 | 3.6 650} 11.2 | 207 3.6 13.1 ; 
159 | | 18] 89 | 364! 79 212] 46] 
160} 32.9 | 827 2.6 | 5.8 | 15,045} 182 4,530) 5.5 6.3 


* Figures for va 


rious sizes adjusted to obtain total in terms of 8-in. equivalent size, 
t Actual mileage. 


en 


e 


Production and Distribution Data, 1950 =) 
1 | 8 | 9 | 10 | 11 12 is | 1 15 | 16 | 17 . 
| 
126 0.6 58 1.9 6.3 | 1,024 | 17.7 503 | 1.5 : 
127 | 220 257 | 0.9 _ 
128 0.6 26 | 2.4 S51 | 21.2 250 | 9.5 
129 2.4 270 | 20 | 2,611) 95 1,788; 6.5 4.8, 20.0 
130 6.0 33 4,001 | 
31/10 30 | 
32 | +50 
133 46 
134 1.7 58 ; 
135 38 
i 
136 284 | 
137 1.0 62 | 7 
138 39 | : 
139 70 | 
140 2.9 200 | - 
141 256 | 6.1 | 171.0 
142} 12.4 41 821 | 20.0 99 | 70.0 
143 | 98 | 1164) 11.9 580) 5.9 6.0 
144 | 6.5 | +59 | 3.6 981 16.6 507! 86 | 6? 
145 | IR | 


Community* 


. Hastings, Neb. 


2. Haverhill, Mass. 


. Hazleton, ™ 


4. Helena, Mont.7'™ 


166. 

167. 

169. 

» 


(172. 


. Hibbing, Minn. 


Highland Pk., Mich.” 
Holland, Mich. 
Honolulu, T.H. 
Hoquiam, Wash." 
Houston, Tex. 


Huntington Pk., 
Independence, Kan.' 
. Independence, Mo. 


. Indianapolis, Ind. 
. Inglewood, Calif.7'” 


. Iron Mountain, Mich.*/* 
. Ithaca, N.Y. 

. Jacksonville, Fla. 

. Jacksonville, 

. Jamaica, N.Y. 


. Jamestown, N.Y. 


. Janesville, Wis. 


. Jefferson City, Mo. 


. Jeffersonville, 
. Jersey City, N.J. 


. Johnson City, 
. Johnson City, Tenn.? 
. Jonesboro, Ark. 

. Kalamazoo, Mich. 

. Kankakee, III. 


. Kansas City, Kan. 


2. Kansas City, 


3. Kenosha, Wis. 


. Keokuk, Iowa 
. Kewanee, Ill. 


° Kirksville, Mo. 

. Knoxville, Tenn. 
. Laconia, N.H. 

° La Crosse, Wis. 
. Lancaster, Ohio 


Production | 
mil gal 


4,187.4 
863.5 
12,703.0 
709.0 
23,438.1 


a 


of o+ 


443.6 
947.1 
10,046.6 


516.0 
2,735.7 
721.0 
322.0 


328.5 
5,958.9 
347.3 
431.9 
730.3 


Sales 
mil gal 


1,094.1 
1,619.2 
878.8 


679.4 | 


3,909.8 


11,259.8 
473.3 
16,875.0 


446.0 

978.9 
16,811.8 | 
2,008.8 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., #/® indicates year 
1950. 


beginning Mar. 1, 

t Figure given is percentage of total residential services; unless otherwise noted, commercial and industrial 
services are 100 per cent metered. 
t Commercial, 96 per cent; industrial, 95 per cent. 
| Commercial and industrial, 98 per cent. 


§ Includes commercial and industrial. 


Prod. 
Sold 


90.6 


73.6 
78.4 


79.0 
87.9 


88.5 
76.6 
88.1 
79.9 
99.3 


52.0 
90.9 
93.5 
91.6 


97.9 
82.0 
90.7 
69.0 
87.9 


91.0 


i 
| 


| Per Cent 


Prod. 


es TABLE 2 (contd.) 
1 2 3 4 | 6 7 
| 
1,228.8 875.3 71.2 146 104 100 
1,780.1 61.5 106 65 100 
Po 1,791.4 90.4 98 89 | {81 
127 §90 
71.2 131 | 93 
93.4 244 | 227. | 100 
113 100 
88.7 157 139 100 
7 66.8 162 | 108 97 
72.0 116 | 84 100 
| | 
80.2 | 117 94 100 
78.1 | 53 41 100 
86.3 116 100 | 100 
43 | 120 | 100 
} 326.3 122 89 | 100 
742.3 63 | 100 
868.4 686.1 113 90 | 100 
> 4,171.1 | 12,445.8 78 | 68 
1,679.7 | 1,485.8 92 81 100 
3 1,450.6 1,111.3 159 122 100 
592.1. 521.6 | 62 55 100 
4 801.4 640.6 104 84 100 
7 21,694.1 21,537.5 | 189 | 187 100 
j 1,785.0 204 | 
1,768.0 919.8 143 | 100 
501.4 455.9 76 69 «100 
3,527.0 3,298.2 114 106 100 
2,446.3 2,240.9 191 175 | 100 
9,143.5 197 | 193 | 100 
— 2 21,748.0 159 130 98 
2480.6 139 126100 
283.0 52 46 100 
08 82 75 100 
5,092.4 96 82 §99 
255.7 73.6 63 47 96 
2,232.4 91.8 141 130 100 
441.2 604 87 53 100 


Production and Distribution Data, 1950 


1 9 10 | 
| Valves | Hydrants Distr. Storage 
Trans. per 
Total | 11000 1.000 | Total | Mile oi Total | Mile oi | Gravity boo 
| | pop. Main Main mal gal , mal gal 
161 1.5 
162} 158.3 154 3.3 12.4 2,032 | 13.2 696 4.5 | 12.5 
163 7.0 114 2.3 3.9 1,779 15.6 370 3.2 60.0 | 
164 | 34.0 81 4.3 1,400 17.3 417 5.1 7.0 | 
165 3.4 56 2.8 13.6 485 6:7 302} 5.4 0.7 | 3.0 
66; 11.0 57 1.2 14.2 550 9.6 os! 
67 is 22 1.0 1,226 | 55.7 510 | 23.2 | 0.7 | 
168; 21.1 396 1.8 10.0 4,800 | 121 2,890 7.3 3.5) 18.6 
169} 12.0 23 1.9 28.4 600 26.1 183 8.0 | 
170 | 742 1.3 24.6. 5,987 8.1 
4 ery 
57.0 | | | | 467 | | 0.3 
172 | 1.0 
173 125 1.9 6.3 1,600 12.8 661; 5.3 | 0.8 2.0 
174 | 980 2.1 7.6 9,204 9.4 8,435 8.6 | 3.0 | 
175; 0.8 | 93 2.0 6.0 1,560 | 16.8 871 9.4 | 32 1.6 
176 0.5 31 3.1 10.6 37 12.0 1.5 
2.0 65 2.0 9.0 1,210 | 18.6 77 7.3 
178 4.0 188 0.8 2,694 14.3 2,156 11:5 3.5 
179 3.0 20 1.0 23.0 392 | 19.6 27 14.0 0.6 
180 719 1.4 7.1 14,360 | 20.0 8,877) 12.3 14.3 1.0 
181 +130 2.6 4.2 1,782 | 13.7 988 7.6 6.5 
1.9 65 2.6 14.2 665 10.2 9.0) 
183 37 1.4 5.0 344 9.3 
184 | 33 1.6 12.5 635 19.2 246 7.5 | 0.2 
41.2 381 ‘Ry 7,928 | 20.8 3,538 9.3 100.0 
1.0 | +53 2.2 1,020 19 326 6.2 4.0) 
187 | 9.3 41 &. 57.5 271 6.6 280 6.8 5.0, 
188 0.4 32 1.8 3.9 733 | 22.9 322/ 10.1 1.5) 1.3 
189 0.8 188 22 3.6 2,558 | 13.6 1,339 73 8.6} 2 
190 71 2.0 8.0 714) 10.1 480 6.8 a 
191 | 274 2.1 1.9 3439 «12.6 1644 6.0 «18.0 
192 5.0 | 1,019 2 13.2 16,052 7 10,939 10.7 rr 0 
193 
194; 1.0 37 2.3 16.1 300 84 308 8.3 
195 | 675 435 ie. 
_ 7.0 | 36 3.3 2.1 250 6.9 172 4.8 0.1 0.9 | 
197 335 2.0 7.0 8,624 | 25.7 2,740 8.2 11.9 — 
198) 0.5 26 1.7 9.4 389 15.0 186 +2 
199/22 1062.3 1.8 927. 8.7 5.0 
0.3 +60 26°) 470 7.8 2.3 


* Figures for v —~ ee sizes adjusted to obtain total in terms of 8-in. equivalent size. 
t Actual mile ag 


bp 
Set” 
= 
1 
a 


TABLE 2 (contd.) 


Community* 


Production 
mil gal 


. Lancaster, Pa. 

. Lansing, Mich. _ 
. La Porte, Ind. ie 
. Laredo, Tex. | 
. Latrobe, Pa./® | 


Leavenworth, Kan. 
. Lebanon, Pa. 
. Lewiston, Idaho7/ 
. Lima, Ohio 
. Lincoln, Neb.9/” 


. Little Rock, Ark. 

. Lodi, N.J. 

. Logansport, Ind. 

. Long Beach, Calif.7/ 
. Longview, Wash.!/5 


. Lorain, Ohio 
. Los Angeles, Calif.!/®! 
. Louisville, Ky. 

. Lynchburg, 


. Madison, Wis. 
. Manchester, N.H. 

. Manitowoc, Wis. 

. Marquette, Mich. 

. Marshalltown, Iowa‘ 


. Mason City, 
. Massillon, Ohio 

. Maywood, IIl. 

. Memphis, Tenn. 

. Menasha, Wis. 


. Menominee, Mich. 

2. Meriden, Conn. 

3. Meridian, Miss. 
. Methuen, Mass. 5 
Miami, Fla./® 


. Michigan City, Ind. 
. Middletown, Conn. 
. Middletown, N.Y.!?/® 
. Millville, N.J. 
. Milwaukee, Wis. 


| 


| 


3,302.3 
5,426.0 


1,311.0 | 


2,015.2 
1,611.0 


655.0 
979.0 
2,696.4 
4,723.1 


4,806.1 


455.6 


2,427.8 | 
5,104.0 | 


1,582.0 


1,116.1 | 


11,316.8 
1,174.0 


2,457.7 
130,000.0 


1,046.0 


539.0 
2,124.7 
2,250.0 


| 10,425.: 
883. 


1,784. 
| 120,100. 
18,515. 
1,413.5 


3,790. 
3,020. 
1,424. 


650. 


448.9 | 
18,523.4 | 


1,614.0 | 


43,494.1 


Per Cent 
Prod. 
Sold 


Resid. 
Svces. 
Metered 


73.5 
94.1 


78.5 


91.9 
74.7 
90.9 


81.4 
99.4 


85.1 


100 
100 


100 


100 
100 


100 
100 
100 
100 
100 


100 
100 
100 
§94 
100 


100 
100 
100 
100 
100 


100 

76 
100 
100 
100 


100 
100 
§12 


| 100 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 3/8 indicates year 
beginning Mar. 1, 1950. 
Figure given is percentage of total residential services; unless otherwise noted, commercial and industrial 
services are 100 per cent metered. 
¢t Commercial, 25 per cent; industrial, 100 per cent. 
§ Includes commercial and industrial. 


-{tie= 


| 
| 1 | 2 | 3 4 | 5 
sales 1. Si 
162 | 152 | 100 
224 | 
- 4 480.6 260 | 225 
a "at. 489.0 85 | 64 | 100 
890.2 | 179 163 
193.7 | 114 | 92 | 
356.1 119 106 | 
83 
75.2 | 129 97 
726 | 127 | 92 
92.4 189 174 | 
85.3 135 15 | 
1,994.7 70.9 99 71 «| 
4,265.5 117 
4,186. 90.6 117 | 106 
3,506. 86.1 116 100 
1,545.2 92.2 157 145 
q 706.5 114 | 
836.5 | 77.7 115 | 89 | 
969.1 631.2 65.1 95 62 
770.5 593.0, 77.0 | 57 44 
924.0 549.0 59.4 94 56 
15,076.3 | 11,252.3 74.6 97 | 73 
873.1 | 83.5 239 199 
| 
512.5) 95.1 148 140 | 
1,976.0 | 93.0 146 135 | 
1825.0) 81.1 123 100 | 
372.7 | 83.0 | 43 | 
74.9 91.6 | 202 185 | 
A 
6 
p $83.7 91.9 158 145 
y 621.8 | 87.3 81 71 
132.0 | 92.6 146 135 
| ) 1,123.4 210 20 
| 185 | 15 
ot 


Production and Distribution Data, 1950 


(8-in. Equiv.)* Loss 


Distr. Mains—mi | Valves 


Hydrants Distr. Storage 


201 30 | 92} 09 25.6 | 2,400 | 
202| 15.5 | 177 | 19 5.3 | 2,170 
203 4.0 

204 | | | | 
205 7.0 66 3.7 9.5 510 
206 | | 37 1.8 11.7 365 
207| 34.3 45 | 1.6 | 762 
208 | | 32 | 247 
209; 4.0 | 114 1.8 12.2 2,162 
210| 29.0 | 226 2.3 0.4 | 2,363 


11 33.0 | 201 1.8 YB 3,094 
2,000 


14 | 17.7 | 632 2.4 | 3.8 13,026 
| 


~ 
w 
— 


+ Actual mileage. 


| Trans. per — 

| Mains Main | 

| mi Per Mile 
a Total 1.000 | 1,000 gpd\ Total | 
| 


3; 550 
216 20 | 132 2.5 | 14.0 1,433 | 
217 5,079 2.7 5.6 | 68,351 
218) 12.0 921 2.1 9.5 | 11,306 
219, 214 109 2.0 14.0 | 2,144 


221) 204 21 | 5.2 4.394 | 

222 | 252 3.0 | 5.3 3.625 | 

223 | 73 2.7 | 44 

224 0.6 | 32 1.9 | 750 

225 | | | 1,005 

226 | 66 | 24 13.8 | 999 

227 | 186 72 

228 | 50 1.9 20.0 | 545 

229; 12.0 | 869 | 2.0 12.0 | 9,183 

230 0.6 | 31 | 2.6 | 15.4 490 
| | 

é 

232| 120 36 | 37 

233| 3.0 | 105 | 2.1 | 11.0 1,150 

234 | 31 | 26 867 

10.6 6,950 


Per Per Requiring 
Mile of Total Mile of | Gravity | pumping 
Main Main | mil gal | mil oa 
26.1 | 1,108) 12.0 6.5 6.0 
12.3 1,396 7.9 18.0 
456 | 
420 4.2 | 0.4 
133 2.0 10.0 1.2 
9.9 61 71 
16.9 424 | 9.4 
45.0 242 4.4 
19.0 850 1.0 | 
10.5 2,187 9.7 | 0.3 


36 2.3 5. 567 
237 54| 2.3 4.3 355| 6.6 | 
238 | 5 | 382 
239 30, 2.0 2.5 | | 197| 6.6 
240 | 1,284 | 2.0 | 13.5 | 14,650} 11-4 | 9,810| 7.7 280 12.0 
| 


* Figures for various sizes adjusted to obtain total in terms of 8-in. equivalent size. ret | 


w 
~ 
=> 
= 


606 
422 7.0 | 


967 7.3 
27,509 5.4 
4,000 4.3 30.0 
846 7.8 8.5 0.3 


825 


1,997 9.8 | 7.0 5.0 7 
1,586 6.3 34.0 

511 7.0 1.5 3.0 

345 10.8 

431 | 1.1 

458 6.9 1.0 5.0 

634 | 9.8 0.7 

650) 13.0 
5,080 5.8 

243; 7.8 


910 8.7 
643 8.7 1.0 
2,389 6.1 1.0, 22.0 


| 
623 
i 
| | | 7 
12 | 13 14 | 15 16 7 se 
| 0.3 0.3 
| 
| 2 
9.3 
21.5 
14.4 
23.4 | 
15.1 
16.1 
10.9 
10.6 
15.8 
| 
11.0 
11.7 


TABLE 2 (contd.) 


‘ 


| 
= | | Resid. 
A Production Sales Per Cent | prod. | Sales Svces. 


mil gal mil gal eped gped Metered 
. Minneapolis, Minn. 20,060.8 | 16,098.2 | 80.3 | 83 | 100 
. Mishawaka, Ind. 1,127.5 | 85.7 103 100 
. Missoula, Mont.' 235. 0 


Mitchell, S.D. 52. 216.0 | 85.7 49 100 
. Modesto, 0 


. Monroe, Mich.7/” 1,010.9 839.9 83.1 : 100 
. Montgomery, Ala. 3,911.8 3,420.7 87.4 

. Mount Vernon, N.Y. 1,848.5 1,649.7 89.2 

. Muscatine, lowat/”’ 1,000.3 900.3 90.0 

. Muskogee, Okla. 1,568.2 1,180.0 75.9 

. Nashua, N.H. 1,172.0 

. Nashville, Tenn.*'” 10,757.3 | 8,656.3 100 
. Natick, Mass.!/* 38.9 | 2 100 
. Naugatuck, Conn.''*! 453.9 | 1,250.8 99 
. Needham, Mass. 522 100 


. New Albany, Ind.!/*! 1,073.8 823.2 100 
. New Bedford, Mass. 6,349.0 5,800.0 . 100 
. New Brunswick, N.J. 3,419.3 me 100 
. New Haven, Conn. 13,181.4 35 70 
. New Kensington, Pa. 1,434.2 AZ3.2 * 100 


. New Orleans, La. 36,891.8 2 ie i 54. 7 100 
. New Rochelle, N.Y.! *! 4,999.8 3, a y 1 100 
. New York, N.Y. 343,866.0 {28 
. Newark, N.J. 27,767. 25,270.0 91.0 L 100 
. Newport, ,569.. 1,360.5 86.7 


. Newport News, Va. | 377. 3,430.6 | 91.0 100 
. Newton, Kan. 815. 775.1 95.0 100 
. Niagara Falls, N.Y. | 13,687.7| 9,848.4 | 71.9 100 
. Niles, Mich.*/” 609.‘ 524.5 86.0 100 
. Norfolk, Neb.*/ 444.3 | 100 


Nm 
~ 


. Norfolk, Va. ,196.6 10,123.2 83.8 ; | 96 
. North Platte, Neb. 803.6 611.9 76.1 J 100 
. Oak Park, Il. 129.7 1,876.9 | 88.1 100 


. Oklahoma City, 635.0 | 7,014.0 91.9 78 100 
. Olean, ™ 295.3 | 100 


ss 
me 


. Olympia, Wash. D » we 183. 947.0 80.0 153 

. Omaha, Neb. 5,097. 13,734.1 90.9 132 100 
. Oneida, N.Y. 688.9 | 56.7 157 100 
. Oneonta, N.Y. 744. 670.2 90.0 : 102 $58 
Ontario, Calif. 2,160.4 1,647.3 | 76.3 28 100 


cos 


Nm 
~ 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., #/® indicates year 
beginning Mar. 1, 1950. 

+ Figure given is percentage of total residential services; unless otherwise noted, commercial and industrial 
services are 100 per cent metered. ae 

t Includes commercial and industrial. 

§ Includes commercial; industrial, 88 per cent. 


1% 
A 
2. 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


Production and Di Data, 1950 
s | 9 | 10 12 13 | | 15 16 7 
} | Valves Hydrants Distr. Storage 
Mains | 
mi | P ile Pe 
Total 1,000 1,000 gpd Total | Total Mile of 
pop Main Main we ee mil gal 
241 | | 1,209 2.3 9.1 11,043 9.1 7,663 6.3 45.0 16.0 
242 0.4 76 2.5 6.8 1,308) 17.2 | 463 6.1 3.0 1.5 
243 6.5 67 2.6 | 275 4.1 1.0 
244 2.0 26 306, 11.8 202 7.8 0.7 0.6 
245 53 2.8 454 8.6 0.8 
246 3.9 54 2.6 8.5 556. 10.3 535 99 0.5 3.0 
247 2.1 242 1.8 5.6 3,100 12.8 1,694 7.0 1.0 10.3 
248 100 1.4 5.0 2,873 | 28.7 1,068 10.7 
249 750 616 3.0 0.2 
250 9.4 119 3.2 9.1 652 5.5 850 re 6.0 
251 87 2.6 1,189 13.7 609 7.0 
252 3.1 $536 2.3 10.9 5,680) 10.6 2,754 5.1 56.0 2.0 
253 §96 4.4 1,274 13.3 502 5.2 4.6 
254 4.6 55 3.2 10.0 274 5.0 
255 74 4.6 1,139| 15.4 635 8.6 2.3 
256 59 2.0 11.5 1,098 18.6 333 5.6 
257 13.0 340 2.8 4.6 3,200 9.4 1,981 5.8 67.0 
258 $2 75 2.0 2.0 561 7.5 1.7 
59 t 785 2.9 3,217 4.1 
60 75.4 55 1.2 15.0 1,121 20.4 533 9.7 10.4 7 
61 0.6 890 1.6 50.0 8,248 9.3 9 081 10.2 
62 20.2 326 2.9 8.3 4,050 12.4 2,426 7.4 4.5 1.5 
63 379.0 | 7,362 1.0 151,436, 20.6 82,808 11.3. 3,450.0 
264 68.9 649 Ls 10.7 9 008 13.9 4,919 7.6 23.0 
265 123 3.0 4.7 1,286 10.5 472 3.8 | 
266 33.3 356 2.5 2.8 2,947 8.3 997 2.8 22 | 3.5 
267 8.0 20 1.8 5.6 | 213) 10.7 252, 12.6 0.6 3.6 r 
268 206 2.2 50.9 | 3,621 17.6 1,802 8.7 0.8 4.0 
69 | 38 2.5 6.0 | 758 19.9 440 11.6 0.2 
270 370 0.9 
271. 575 1.6 10.0 7,543) 13.1 2.316 4.0 | 2.0 
272 31 1.9 17.4 382| 12.3 290 9.4 7 
273 0.5 94 1.4 7.9 1,007 10.7 1,126 12.0 5.0 
274 $3.2 537 2.2 ae 4,382 8.2 ? 600 4.8 10.5 2.0 
275 3.5 $75 3.0 1,540; 20.5 570 7.6 10 
276 7.0 40 2.4 15.4 979, 24.5 301 7.5 5.3 2.5 
277 56.6 768 2.7 4.8 6,069 7.9 5,508 7.2 24.0 
278 24 2.0 48.5 461 19.2 208 8.7 
279 1.0 $46 2.6 4.2 825. 17.9 233 |. 2.0 
280 1,425 1,035 14.0 


* Figures for various sizes liceaaaal to obtain total in terms ot 8-in. equivalent size. 
+ Included in distribution main total. ee 
t Includes water districts. 
; Actual mileage. 7 


' 
| 


TABLE 2 (contd.) 


Community* 


. Oskaloosa, 


lowa!/®! 


2. Ossining, N.Y. 


Paducah, 


. Painesville, 


. Palo Alto, 


. Pasadena, 


Ky." 
Ohio 
Calif.7/@ 


Calif.7/@ 


Sales 
mal gal 


| Production 
mil gal 
| 


338.0 | 295.0 
548.5 1,436.7 
844.4 711.7 
742.0 1,603.8 


7,900.0 7,460.0 


264.2 224.6 | 


. Piqua, Ohio'’®! 

. Pittsburg, Kan. 

. Pomona, 
. Pontiac, 


. Port Chester, N.Y. 


. Revere, 
. Richmond, Va.7/ 
. Ridgewood, N.J. 

. Riverside, 


. Rochester, N. H. 


. Rome, 
20. Roswell. 


. Passaic Valley Wtr. Com. 
. Peekskill, 

. Pekin, Ill. 
. Perth Amboy, N.J. 


N.Y. 


. Petersburg, Va. 
2. Philadelphia, Pa. 

. Phila. 

. Phoenix, Ariz. 
5. Phoenixville, 


Sub. Wtr. Co. 


Pa.1/51 


Mich. 


. Portland, Me. 
Portland, Ore.7/® 
. Portsmouth, Va. 
. Pottsville, Pa. 

. Providence, 


. Provo, Utah 

Quincy, 
. Racine, 
. Rahway, 


Wis. 
N.J. 
Reno, Nev. 

Mass. 


Calif.7/ 
Roanoke, Va. 
Rochester, Minn.’ 


Rock Island, 
N.Y. 


N.M.? 


23,822.2 


778.4 
487.0 
102.3 


547.0 | 


4,667. 
1,611. 


10,610. 
852. 
$4,103. 


21,478.5 

1,311.8 
441.6 

2,368.9 


8,782.9 
9,241.1 
10,255.0 
708.0 


502.3 


2,402.2 
940.0 


4,941.1 


20,131.4 


3,186.3 
12,282.2 
1,140.3 
3,784.4 


1,567.0 
6,893.5 


10,473.9 
740.0 
,191.8 
902.8 
300.0 
475.7 


557.8 


Per Cent 


| 


98.7 
86.8 


80.4 
76.7 
98.3 
71.4 


90.0 


Resid. 
Sales Svces. 
gped Metered 


Prod. 


100 
100 
100 
100 
100 


100 
100 
100 
100 
100 


100 


100 
90 
0 


100 
100 
100 
100 
100 


50 
100 
100 

100 


100 
96 
100 
100 
10 


100 
100 

94 
100 


100 
100 


0 
164 100 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 3/8 indicates year 
beginning Mar. 1, 1950. 
+ Figure given is percentage ot total residential services; 
services are 100 per cent metered. 
t Commercial, 87 per cent; industrial, 100 per cent. 
Includes commercial and industrial. 


unless otherwise noted, commercial and industrial 


§ Commercial, 46 per cent; industrial, 100 per cent. 


2 | | 
87.3 62 | 54 
} 92.8 | 90 84 
2 | 84.3 | 154 130 
235 92.1 | 836 | 
236 4.4 164 155 
2 90.2 244 | 220 
2 73.8 244 
“He 2 90.7 58 | 53 
2 76.4 127 97 
2 70.0 98 69 
2! 124 165 | 
: a 2 11 78.1 | 69 | 54 
2 75.4 211 159 
- 2 735.1 106 
=. 2 945.7 74.9 | 153 114 
7 2 528.7 me 95.0 58 55 
2 4,465.2 53.8 175 94 
1,389.1 67.7 98 
7 3 6,737.1 mm 73.3 132 97 
3 21,581.99 93.3 118 
: 3 3,842.3 82.9 70 58 
3 2,203.3 121 
3  -13,373.8 91.8 112 10: 
a 3 237 
2 3 91.6 79 7: 
oh 3 81.1 178 144 
3 97.2 210 204 
: 126 12: 
244 | 
80 | 6: 
a 1,176.6 107 
2.067.7 116 8 
4,712.1 308 
1,730.9 182 


Production and Distribution Data, 1950 


8 | 9 10 


| 

| (ia. Equiv)* Valves Hydrants Distr. Storage 
Trans. | pel 

Mains | Main- | | 
i | Per Requiring 
| 

I, 000 gpd Total ile ‘ote Mile ot om ity Pumping 
Main & | mil gal 


5.0 400 | 18. 05, 05 
873 | 24. 11.5 
575 | 6.5 

478| 85 | 4! 1.0 | 


4,540 


992 
981 


1,165 | 3. 
55,153 651.0 
14,900 14.8 


700 


800 
1,112 


~ 


2,339 
1,270 


4,008 | 

9 400 

3,500 | 
753 


12,410 


315 
1,382 
3,063 

920 


1,626 | 12.0 
3,000 | 12.8 
11.3 


20.0 | 20.6 

0.4 : t.6 

6.9 9.7 
4.0 6.9 | 25.7 


* Figures for various sizes adjusted to obtain total in terms @t-8-in. equivalent size. 
+ Actual mileage. 


| 
| | 13 | | Is | 16 | 
74) 22 | 1.8 
282 0.5 Si 23 
283 | 88 | 19 | 
284| 3.5 | 56 a7 
285 | | 8 | 24 | ) 
| | 
286 | | 403 | 3.1 2.9 1.3 1,911 479 
287| 33.5 | 415} 1.6 | 15.0 3,158 7.6 | 250.0 
288 | 46 | 2.3 | 28.3 1.6 441 9.6 | 2.4| 0.8 
289; 1.0 45} 2.0 2.5 1.8 357 7.9 2.5 | 
290| 32.0 64 1.0 | 30.0 0.5 563, 8.8 | 400) 08 
291; 30); 77 2.2 | 13.4 
292 | 
293 | 1,308 2.8 5.4 
294, 30.0 | 207 1.2 13.3 
295 136 | 1.9 3 | 
296 | 0.2 16 | 09 | 43.3 0.0 440 | ve 2.5 
297 | 8 | 1.9 1.6 3.2 370 
298; 24.2 100 29° 3 978 | 15.0 
299 169 2.4 33.8 S| 3.8 | 1,521 = 1.0 2.0 
300 5.7 | 655} 81 | 1.1] 
| | | 
301) 41.2 | 378 | 2.7 | 13.0 0.6 1,935; 51 41.3) 1.6 
302; 74.0 | 1,152 2.3 | 3.5 8.2 7,085} 6.2 | 240.0) 45.0 
303} 22.0} 199} 1.3 | 9.2 7.6 1,236} 6.2 | | 11.0 
304 18.0 | 70 tA 0.8 | 353 5.0 | | 
305 734 2.2 | 4.1 6.9 3,910 5.3 38.6) 11.9 
306) 18.4 65 | 4.8 5.0 | 5.0 | 
307 1008 | 25 | 24 2.8 732 6.8 | 19.0 
308 174 | 2.7 | 12.6 7.6 1,420/ 8.2 | 
309 26 | 2.3 17.0 462 8.6 | 
12.7 | 153 | 3.6 | | | | 476| 31 77.3 
312 | 543 2.4 0.4 3,334 6.1 56.0 | 
313 | 136 | 38 | 24 920; 68 2.1 | 
314| 7.7 | 4234 | | 1,043} 4.5 16.0; 6.2 
315 1 2051. 6.0 | 2.5 
316 660; 11.8 | 19] 05 
317 332 7.1 0.4 0.3 
318 1,138} 9.2 11.1 
319 652, 4.8 66.0 
320 5.0 | 


TABLE 2 (contd.) 


Resid. 


> sales Per Cent | p sve 
Community* > aoe | Production Sale: Prod. Prod. Svces. 


| } mil gal mil gal | Sold gped | 
} 


. Royal Oak, Mich.*/# 1,188.4 951.9 | 
. Sacramento, Calif. 12,605.9 
St. Augustine, Fla.°/” 506.3 348.0 
st. Charles, Mo. 398.5 301.0 
st. Cloud, Minn.!/* 736.0 528.2 


St. Louis, Mo.*/* 62,142.3 | 57,378.4 
St. Louis County, Mo. | 9,996.2 8,734.5 
St. Paul, Minn. 12,052.0 | 11,653.0 | 
. Salem, Ore.7/” : | 4,191.2 2,480.2 
. Salina, Kan. 1,560.0 | 1,093.0 


. Salisbury, Md. sh) A 803.0 | 

. San Angelo, Tex.'¢/” 3,161.7 | 2,498.1 | 
San Antonio, Tex. 20,443.7 | 15,473.1 

. San Bernardino, Calif. 5,494.4 5,247.5 
San Diego, Calif.7/” 18,408.0 17,313.0 


. San Francisco, Calif.7/ 38,617.0 | 36,003.0 
. San Jose, Calif. 7,200.0 | 6,558.0 
. Santa Ana, Calif.7/” 2,384.6 2,099.6 
. Santa Barbara, Calif.7/” 1,968.3 1,628.5 
. Santa Cruz, Calif.7/” 1,747.9 1,445.8 


. Santa Fe, N.M. 1,008.8 991.9 
. Santa Monica, Calif.7/” 6,387.6 

. Santa Rosa, Calif.7/” | $3324 971.8 
. Saugus, 360.0 

Seattle, Wash. 4,459.7 31,032.9 
. Shamokin, Pa. 2,762.7 2,509.2 | 
. Sheboygan, Wis. 2,262.5 | 1,962.4 
. Shelby, 472.5 | 401.1 

. Shelbyville, Ind.!/* 433.1 359.8 | 
. Shenango Valley Wtr. Co. 2,373.2 | 1,600.0 | 


. Shorewood, Wis.!/* 566.5 466.8 | §100 
. Sioux City, lowa*t’/” 3,047.1 3,006.6 | § 100 
3. Sioux Falls, S.D. 3,116.0 2,500.0 } : 100 
. South Gate, Calif.!/*! 2,928.5 | 2,900.3 100 
South Milwaukee, Wis. 634.1 585.8 100 


. South Norwalk, Conn. 1,034.0 6 
. South Orange, N.J. 516.4 340.6 oO 100 
. So. Calif. Wtr. Co. 15,800.0 | 13,725.7 : 96 
. Spartanburg, S.C.7'" 3,051.9 2,869.5 3. 100 


| 


. Spokane, Wash. 19,423.3 10,287.1 53. d 100 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 4/ indicates year 
beginning Mar. 1, 1950. 

t Figure given is percentage of total residential services; unless otherwise noted, commercial and industrial 
services are 100 per cent metered. 7 

t Commercial, 96 per cent; industrial, 100 per cent. 

§ Commercial and industrial, 98 per cent 


1 2 | 3 4 
4 
: 4 32 10 
| 32 237 0 
| 32 8.7 107 73 100 
32 5.5 78 #59 
32 18 | 81 | 58 100 
32 2.3 | 189 | 175 0 
aaa: 32 7.3 | 83 73 100 
32 6.7 | 104 100 100 
$2 9.2 230 | 136 $100 
33 0.1 | 178 | 125 100 
33 147 0 
- 33 19.0 184 145 100 
3 33 5.7 151 | 115 100 
/ 33 5.5 232 221 100 
- 33 14.0 135 127 100 
« & 33 3.2 139 130 100 
33 1.1 | 103 94 100 
33 38.1 142 125 100 
: 33 32.7 | 98 81 100 
34 32.7 | 165 | 136 100 
ee 34 3.3 | 102 | 101 100 
34 250 100 
— 34 78.9 113 | 89 100 
34 58 90 
_ 34 59.8 | 240 | 168 100 
= 34 0.8 | 160 | 146 100 
34 86.7 | 148 | 128 100 
3: 84.9 81 | 69 100 
34 83.1 9 | 82 100 
3 67.4 130 88 100 
3: 
3! 
4 3: 
3: 
3! 
3! 
3 
3 
3: 


351 
352 
353 | 
354 
355 


356 
357 
358 
359 
360 


* Figures for various sizes 
+ Included in distribution 


30.0 
8.0 
20.0 
18.3 
z.3 


1.4 


120.0 


375.0 
18.0 


10.0 


as 


80.0 


N 
ow 


Distr. Mains—mj | 


(8-in. Equiv.)* | Loss Valves 
per ——— = 
Main | 
Per Mile { Per 
Total 1,000 1,000 gpd | Total Mile of 
pop. | Main 
t154 3.3 4.2 | 
2.5 5,978 | 16.2 
71 5.5 6.2 250 | 3.5 
26 1.9 10.0 407 18.7 
52] 2.1 11.0 614 | 11.8 
1,638 1.8 7.8 20,848 | 12.7 
1,053 3.2 3.1 12,000 | 11.4 
760 2.4 1.7 8,021 10.6 
93 1.9 49.5 
61 2.5 21.2 717 11.8 
52 a5 | 700 | 13.5 
70 1.5 26.0 624 8.9 
607 1.6 22.5 4,271 7.0 
251 3.9 2.8 243 
763 2.0 4.0 7,443 9.8 
1,058 1.4 6.4 10,270 9.7 
516 2.7 3.3 8,077 15.7 
113 
139 | 2.5 6.8 1,200 8.6 
6 £3 8.8 
59 | 2.2 0.5 601 10.2 
3,400 
69 2.3 10.4 1,254 18.2 
49 2.9 544 11.1 
1,374 | 2.7 26.7 | 10,304) 7.5 
| 
92 2.0 7.0 1,496 | 16.3 
121 2.9 6.9 1,302 10.7 
18 LS 4 W403 245 13.6 
100 | 20 21.0 
26 | 1.6 10.6 667 | 25.7 
230 | 28 0.4 4,379 | 199 
129 2.4 12.9 1,590 | 123 
100 2.2 0.9 
25 19 | 58 570 22.8 
33 
40 Fa 11.1 1,497 37.4 
574 i 10.7 6,000 10.5 
109 1.7 4.7 
406 2.5 61.2 6,850 | 16.9 


main total. 


t Actual mileage. 


adjusted to obtain tot 


Hydrants 


| 


2,047 
390 
251 
606 


15,084 
3,765 
5,652 

493 
592 


400 
347 
3,969 
1,908 
3,848 


7,034 
1,497 
60 
1,100 
700 


189 
1,050 
351 
445 

11,540 | 


314 
993 


169 
582 


303 
1,935 
695 
770 
333 


406 
434 
3,113 
1,262 
3,630 


al in terms of & in. equivalent size, 


Total | 


Per sravity | Requiring 
Main | mil eal | Pumoin 
5.6 90 14.5 
5.5 0.6 
9.7 2 1.2 

11.7 2.0 | 
9.2 186.0 
3.6 3.0 11.0 
7.4 70.0 
5.3 10.0 1.0 
9.7 1.3) 1.3 
7.7 1.1 0.5 
5.0 1.1 
6.5 i 60 
7.6 | 35.7) 
5.0 61.9 11.6 
6.6 305.0; 42.0 
29 
1.0 0.8 
7.9 55.4 55.4 
7.3 45.0) 458 
3.2 6.0 
5.1 Le. 
9.1 1.5 
8.4 | 358.8!) 26.6 
3.4 | 
8.2 4.0 | 
1.0 0.2 
9.4 0.3 
11.7 
8.4 24.0 
5.4 1.9 5.2 
7.7 1.3 1.3 
13.3 0.5 
5.8 25} 
10.8 2.0) 0.2 
5.4 | 
12.5 2.8 
8.9 69.9 


Distr. Storage 


Production and Distribution Data, 1950 629 
= 
| 9 | 10 | 1 | 12 | 13 | 14 | 15 | 16 17 
| 
321 
322 q 
323 
324 
325 
326 | 
327 
328 
329 
330 
331 | 
332 | 
333 | 
334 
335 | 
7 
3 
338 
339 
340 | 
344 
342 
34 | 
34 
34 | 
346 
> 
2.3 
10.6 
0.8 
t 
26.0 


mil gal Sold gped M 


Springfield, [ll.*/” 4,632.5 4,095.4 88.4 
Springfield, Mass. 11,220.3 9,976.8 | 88.9 
. Springfield, Mo. gi | 2,656.2 1925.7 | 7235 
_ Springfield, Ohio 5,353.8 | 3,991.0} 74.5 
. Stamford, Conn. — we 2,571.4 | 2,266.0 88.1 


. Staunton, Va. . al 1,642.5 | 1,368.8 83.3 
. Sterling, Il. 443.8 379.9 85.6 
. Stevens Point, Wis. 504.7 406.0 80.4 
. Streator, Ill. 960.9 736.7 76.7 
. Superior, Wis. 1,274.4 888.5 69.7 


71. Swampscott, Mass. 384.3 | 345.9 90.0 
72. Syracuse, N.Y. 15,056.3 

73. Tacoma, Wash.'/* 21,005.0 20,494.0 97.6 

374. Tampa, Fla.”'™ 6,545.9 | 5,950.9 90.9 
5. Toledo, Ohio'’®! 20,618.0 18,692.1 90.6 


. Tonawanda, N.Y.'/* 2,085.2 

. Torrington, Conn. 1,364.9 | 

. Traverse City, Mich.7/” 1,117.9 910.9 | 
Tucson, Ariz.3/*! 4,415.9 4,330.5 


Tulsa, Okla.?/# 9935.8 | 8,288.4 

. Two Rivers, Wis. J 348.7 | 
382. Uniontown, Pa. , 6 | 2,408.0 
383. Vancouver, Wash. 


384. Vincennes, Ind. 
385. Virginia, Minn.’’” 


) 


386. Wabash, Ind.!/*! 518. 372.7 
387. Walla Walla, Wash. 
388. Warren, Ohio 
389. Washington, D.C.7/” : 47,013.0 | 
390. Wash. Sub. San. Dist. 785. 7,633.5 


391. Waterloo, lowa*'™” 300. 2,000.2 
392. Watertown, N.Y.7/” 595.9 | 1,363.1 
$93. Watertown, S.D. 5 | 341.3 
394. Waukegan, IIl.°/” 1,706.6 
395. Waukesha, Wis. 973.8 
396. Wauwatosa, Wis. 1,063.4 
397. Webster, Mass. 339.9 
398. Wellesley, Mass.'/*! 720.0 
399. Wenatchee, Wash. 
7 — 400. West Allis, Wis. 1,812.8 | 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., */ indicates year 
beginning Mar. 1, 1950. 
Figure given is percentage ol total residential services; unless otherwise noted, commercial and industrial 
services are 100 per cent metered. 
t Includes commercial and industrial. 


| 
630 PABLE 2 (contd.) 
| Pe Pe te 
3 156 139 | 100 
179 | 159 100 
3 88 63 100 
Od 3 181 135 100 
3 110 97 100 
3 214 | «179 100 
; 3 86 | 70 100 
ar 3 139 106 100 
7 91 64 100 
88 79 100 
180 100 
es 371 362 29 
103 93 100 
150 137 100 
3 381 | 66 
3 | 163 0 
3 81.5 | 180 131 100 
98.1 | 153 | 150 t99 
83.4 136 114 100 
7 86.2 101 87 | 100 
x 83.8 83 69 | 98 
209 | 74 
62.1 | 171 106 | 100 
54.7 | 160 | 88 | 100 
| 
71.9 | 129 93 | 100 
| 100 
77.7 | 151 118 100 
. 78.0 | 206 | 160 93 
a 98.0 69 | 68 | 100 
34.7 | 100 | 84 | 100 
g54 | 115 | 98 100 
70.7 | 110 | 78 | 100 
90.7 | 129 | 117 | 100 
7 87.1 | 121 | 106 | 100 
| 
: 85.7 | 89 | 76 | 100 
a: 97.6 | 78 | 76 | 95 
63.2 | 94 | S59 100 
95.3 | | 105 | 100 


Production and Distribution Data, 1950 


9 10 11 12 | 


| 


Valves Hydrants Distr. Storage 
Mains Main 
mi Per | Mile | Per Per | | Requiring 
Total 1,000 | 1,000 gpa Total | Mile of Total Mile of | aa } Pumping 
pop. | | | Main | Main | mil gal 
361| 10.8 | 259 3.2 5.3 1.900! 7.6 | 1,640) 6.3 | 1.0 
362| 364 | 424 25 8.0 11,505 27.1 3,542 8.4 29.3 | 
363 12.8 178 11.9 2,870 | 16.1 940 5.3 13 
364 $210 2.6 17.7 1,900 9.0 1,255 6.0 0.4 ; 
365| 8.1 165 2.6 5.0 1,937 | 11.7 923 5.6 
17.0 34] 16 | 219 | 300) 88 200, 5.9 
367 0.8 | 00); 19 4.2 655 16.4 312 7.8 0.2) 
368 37 2.3 7.0 | 440 11.9 315 8.5 
369 25 44 a 14.3 533 12.1 327 7.4 1.0 6 
| 1.0 2.4 11.3 728 8.1 1,018 11.3 ; 
2.8 3.2 637 | 19.3 337 10.2 | eve 
1.8 6,953 | 17. 5,186 | 12.9 | 248.8) ott 
3.0 3.0 6,400 14.0 2,335 §.1 162.5 
2.5 4.0 3,318 7.2 2,040 4.7 5.2 
23 5.7 10,866 12.6 5,461 6.4 1.0 35.0 


376 390 

104 | 41 1.8 623 | 15.2 321 7.8 
2.4 20.4 531} 13.3 405) 10.1 1.3) 7.0 
a4 1.2 6,000 | 28.7 1,076 5.1 2.1| +10.8 
1. 44 27.5 


= 


Ww 


wr why 


7 | 1,433] 10.5 20 7.0 


391 137 7.6 2,978 21 

392 85 2.2 7.7 591 7.0 8.0 

393 3.0 19 1.6 20.0 199 10.5 2600 13.7 1.2] 

394 88 | 2.2 5.5 1,188 13.5 947 10.8 0.7 4.5 

395 | 47 2.1 7A 818 17.4 459 10.0 1.0 0.9 4 


398 101 4.8 7.3 | 1,52 5. 

399 $45 3.0 603 14. 285 6.3 | 

400 25 80 1.8 3.3 3,100 | 38.8 973 12.2 1.0 > 
| 


* Figures for various sizes adjusted to obtain total in terms of 8-in. equivalent size. — 
+ Included in distribution main total. 


t Actual mileage. 


| 
IO1 
382 135 
4.5 120 
384 | = 28 
385 1.9 | 37 
| 
| x0 13.3 
386 ins -— 815 92? 382 4.3 15.0 | 
387 12.7 1,822 13.9 880 6.7 2.6) 
388 19 21.140 12.8 7,975 4.8 47.7 | 
|_| 
| 
- “as 


| Per Cent 
Production Sales |” Bred. 


Community* } 
| mil gal mil gal | Sold 


. W. Palm Beach, Fla. 2,844.9 165 
. West View, Pa. 2,339.4 1,778.6 79 
Westerly, RI. 588.4 | 90 
4. Westfield, Mass. 834.9 120 
. Weymouth, Mass. 719.9 585.5 re 62 50 


. Whittier, Calif.7'” 1,619.4 1,431.6 185 163 
. Wichita, Kan.''* 9,312.5 8,672. 3. 121 113 
. Wilkinsburg-Penn Auth. 5,540.3 4,780. 76 65 
. Wilmington, 1,868.9 1,831.! 93 92 
. Winchester, Va.7'™ 898.2 645.. 164 118 


. Winnetka, 722.4 655.6 141 128 
. Worcester, Mass. 7,876.3 7,283.3 a3 107 99 
3. Wyandotte, Mich.’ 1,850.4 1,379.8 : 133 99 
. Xenia, Ohio 598.4 558.4 Si 126 118 
. Yakima, Wash. 412.3 207.9 54. 269 136 


416. Youngstown, Ohio 7,055.2 | 5,379.0 76. 106 |B 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 4 indicates year 
beginning Mar. 1, 1950. 
‘igure given is percentage of total residential services; unless otherwise noted, commercial and industrial 
services are 100 per cent metered. 


1 | 2 | 3 | 4 | 5 ae 
100 
4 100 
4 100 
4 0 
a 4 100 
rT 100 
100 
100 
4 100 
4 100 
4 100 
’ 4 100 
4) 100 
: 4 93 
100 


Production and Distribution Data, 1950 


412 | 


413 
414 
415 


416 


10.6 


9 10 1 


Distr. Mains—mi 


(6-in. Equiv.)* Hydrants Distr. Storage 


Requiring 
Gravity 
Total Mile ; Pumping 
1 mil gal mil gal 


903 59 2.0 
937 
345 
631 
714 


626 
1,770 
,586 
671 
227 


531 
3,900 
757 
223 
986 


452 9,162 4,067 


* Figures for various sizes adjusted to obtain total in terms of 8-in. equivalent size. 
t Actual mileage. 


— 


633 
ee | 12 | 13 | 14 | 15 | 16 | 7 
| Tra i 
Mains | Main 
mt Per Mile P 
; pop. | M 
401 | 153 3.3 | | 2,631 17.2 0 
402; 11.3 | 149 18 | 106 | 2.207) 148 9 
403 3.0 | +80 4.4 439 5.5 I 8 
404 8.2 173 1,211 16.6 | 
405 103 fas 3.8 1,244 12.1 | : 2.2 
406 16.2 | 64 27 | 8.1 | ..az2 | 20.7 9.8 | 7 
407 30.0 342 1.6 5.0 $.2 2.3 | 12.8 ‘ 
408 2.0 293 1.5 ie 4,948 16.9 5.4 44.7 
409° -26.0 84 15 | 07 772 | 9.2 8.0 0.6 
410 1.1 30 2.0 23.0 439 14.6 7.6 3.3 8, 
4 
| 48) 34 3.8 | 526 11.0 | 
Y | 6.0 562 2.8 | 29 | 6,438 11.4 6.9 
2 76 2.0 17.0 | 971 12.8 10.0 0.5 1.4 
2.4 25 1.9 4.2 192  e 8.9 0.7 ’ 
- 41907 >? 4m 2 7.2 24.0 4 
= 8.0 | 37.5 
| 
- 1 
q 4 
. 


+ 


_wureyy,, J0/pue ut papnypouy UL 4 
‘OS6L Buruurseq oe/e “Sa ispesaunu Aq se ‘| “URL Buruurseq JO} BICC] 


— 


ANNAN 


6907 “ery ‘suayly 
VLE? wt AM 


“TN Aangsy 
og BA ‘UO 
9°02 ge “sty ‘uojatddy 


og/pE MO] ‘Solu 


‘eg 
ogo 


ogg 
“UUTIY 
Lsoo'l *¢ 


| 


oes 


000'1$ | | | “PUT | | 


"DAS 
SPUN 


9 


‘siskpoup ATAVL 


| on + an, ++ 
ta 
= 
4 
— 
. 
+ 
” 
| | 
“ 


ol 0001 60 ‘O77 2 ACN ‘uangny 


| 


ig SSVI 
‘09 "ery ‘SUDYLY 
“LEI “PUPTYSY 


‘69 Aangsy 

oe POU uuy 


= 


ge “SOUTY 
XO], 

ot 


Q99T | FSOL | 9¢9L 
88 
067 


me NN 


ye 


| | 


000'TS | O000'T$ 000° 1$ 000 


Surpueys | aasasoy | spuny spuog | asuadxy | Jo | | 


| 


| 
| 
| 


= 
92 Sz zz ol 
| 


‘siskpoup ¢ A TAN 


j 
| anos = 
| aw 
— 
| = 
+ 
x 
i > 
| 
+ 
c 
| 
ag 
"4: 
—_—— 
0 
= 
oS 
moO 
+ 
> man 
4 
= 
635 
ra 
14 
* 


O/pue ul ft Ul papnpouy 4 
“OSOL Se “Ba AQ payeoipul se ideaoxe ‘| “URL Suluursaq 10} BEC] 


077 ‘4oseusig 
Ltt LIE “ACN ‘uo}weysurg 
} or 31g 


wit HN 

YOU uojuag 


‘ YL ‘AUD Aeg 

‘adnoy uojeg 


| 


44 
= 
— 
Connon 
& 
~ 
4 
= 
3 = 
3 
~ 
= 
| Narn 
= 
ow 
~ 
¢ | | 
™ 
sa 
2 
© 
~o 
636 
> 9 


819 


000°7 


OY 


0 


TOF 


| 
Bull | 


lire} 


Peppy 


sz 


puoqg t 


MPUL Se “URL BuruuBeq 105 


OFS ot? 1091 ara | 
| oog F071 87 
9°96L LOZ 9 6L9'T Slot Osi 
9°08 
O'8t ra | 6991 | 
O87 O¢6 OLI 
| OSIZ , 199 
re £°06 0°06 ore 67 TOL | 
OTL Lute £° 707 | 
raat rol IS | 
£671 
OL- 0' OFZ 
09 ltt TOF I'l 
Ll 67s O78 Fol £24 
000°1$ 000'1$ 000'1¢ 000°I1¢ TRIOL Saxe udaq 
"Pd suryuig | | spuog puog anuarey xe] sasuadx4y 
zz Iz tl 


0z 61 81 j- 98 


OSI ¢ ATAVL 


‘psojpesg 
“sseyy 

og pEMOT ‘QUO0G 

or 
TN 


‘4oaeusig 
“uojueysurg 

‘Burdg 31g 


oe YIN uo} 
SEMA 


‘ed 

‘ery ‘asnoy uojyeg 

o/2 


‘uo aqieg 

‘PY ‘qsownyeg 

i 


>) 


637 


= — = S 
N > ~ 
‘ 


aly sapnpuy JO ‘ATUL] OF SEPNPUT 8 10/pue ,"do,, ur pepnypuy Ul pepnpuy 


| 
roles (86 | 16 | 


OLLI | | | 
| & | | 9° ‘Usredureyy 


O86! | JED “Yueqing 
‘9067 | OTL AON 

‘She 


Sie 


ol ‘SET | | 

root | ‘uuosy ‘yuodespug 

8°76 \9°9 + Ol 


or 


xy | OOO [ 


on 


® 
aan 
a 
= | 
AS 
| 
| 
= 
38 
igo 7 
> t 


WIIYINOGS JO AA preg § *000'0ZF$ 10 XB} aUIOOUT sapnpPuy Surunodoy | 


| 
| 


Let 


O'8TC ‘eg 

‘Sel or, OAM ‘aodsey 


"ed 

‘quoyy 

‘uo 

AN 

‘oulpyooig 

‘UO 


0} pun | | | 


% Sz £7 0z ol i 91 sl | tI 


OS6] piuo?) ¢ AL 


o- 
= 
| 
S = 
mo = 
. Lo | 
= 
nN = NS 
SHARDS 
~o nN 
om 
SOM 
| 
639 


104 § qrepy,, 10/pue -do,, ur papnyouy Ul papnyouy 


t 
t 
t 
9061 


+ 
+ 


| 
9°008 


++ ++ ++ 


res 


0'89 


£186 


9'°618'Z) 


N 


Or Oo 


~ 


Nw 


6° 
8 
6 


AK NA 


97 j 


1 $—Sesuedxy 


“YINING, “OO! 
WHA 
BMO] SAC] "86 
*16 
Auaq] 
-_ 
PX) ‘AQuNOD aq 
o/s BLY ‘AN 
"tA 


wor “SPP 

PUT 
oe [louno+) 

“AUN ‘purpsoy 


ON 

‘uojdwoy 
‘snquinjoy 
SSIPY ‘SNquunjoy 
os or OFX 


“s8dg opers0joy 

purpaagy 
oo 

"PAM 


[RIOL pul | “pisey 


oa 
t¢sS | Som os ~ a on 6 
Sradta a 
? ™ — if 
| 
a 
=n 
( 
: 
: 
» | ss Stings 
4 


880'87Z 


ou 


OTL It 


OFS 


000°1$ | 

Suipurys | 
NO 


£°09 


£°L69°7 


9°97T 


L Lol 


o 
Lai 


000° 1% 
peppy 


L°989'1 
6 


881 


000° 1% 
spuny 


03 Pa 


000° 
spuog 
puny 
Buryuis 


| 
| 


000° 1$ 
spuep 


BUIUUIBI IAA SAIPIIPUT ye /¢ 


OFLY 

Osl 

Ore 

6 OF 


Ose 


ra | 


1 


000 
| 


OCU 
paney 
spuog 


1$ 


puog 


sz 


tz 


Te. ) UAYINGS JO ISIC] AY bred 3 


6 


OOS 
t 176 
sol 


— 


OSS 


jo 

pred 

xe] 


Lt 


8°96 


6 001 


Oct 
6 074 


‘urf Buruurseq mat 10; 


BMOT Saq 

‘OJOL) 

ig PRL) ‘AQUNOD 
"BA 
‘SdOAURCT 


XAL “SPEC 
“UOWOYSO ) 

“ACN 


‘psoouo,y 
‘uojdwoy 
‘snquinjo) 

oc or 
os or OVW 


“s3dg opes0joy 

O1UD 

RAM 


000° 1$ 


| 


Sesuedxy 


) 


‘06 
‘86 
‘LO 
‘06 


‘tO 
‘76 
‘16 


‘06 


OS6] 


¢ 


~ 
Ai 
| ~ > 
| | 
| 
| | 
> 
| - 
moons 
~ 
+ 
| 
| 
+ 
| S N 7 
| mn tS 
~ 
£5820 
| Hone 
641 


t 


AY 


000° $—sSesuddxy 


“osel 


on 


OF SaTeS § 


“Sa 


8 


“£9 
OF! 


OSF 


| 


aut 


£6 


| 


697 


| 


SOFT 


10/pue 


+ 


nwa sy 


9°68 


6°66 


8097 


ul t Ul pepnpouy 4 
Aq peyeorpul se ‘OSel 


‘ 


np puowy 

os/or 

og YUN 

o1yg ‘Avjpuly 

‘qnequey 
Ld'N 

“YSeAY 


‘TN ‘SIPA xessq 

oe YY 
‘td 

‘euoduy 


“AUN 
TN 
‘opesogd lH 


SIMA neg 

je 
TN ‘aduLvig) 
‘uossayjaf yseq 


"DAS 
| 


SHUR OOO 


[R10], | 


6 


| 


| 9 


NOt 


Ne et me oom 
| 
= CaO = 2 © 
+ 
~ tN 
= Om OM Ott 
om 
+ +N ~o 
= S 
: 
3 A SH ww 
4 a 
- 
ty 
x 


N 


sse | Ve? | Np puoy 
69L 
og) 
d'N 4 
6977 | 0 PAY 


NAG AN 


N 


OPEC 
TN xXassy 
6 6L os ‘eqeurosy 
80L0'T ‘eg ‘ay 


Lele "ACN 
LLss 
‘uey ‘opri0g 


Ost O'6LI “SI neg 

OSIF | SOL ‘eT ‘uossayaf yseq 


| L | ‘udaq 

000'I$ | 000°! | 000° ‘ 

peppy Buryuig | PuCH | anuaasy 000'I1$— sasuadxy 


| 


peiney | «A 


9% Sz £7 0z 6l Lt | or 


=" ace 
= 
_ 
a ~ 
NS = ese 
pas + 
= 
mr eon 
Ot 
DH IN OW + 
N 
CHBAS 
643 
— - 


Aq payeorpur s¥ ydaoxe ‘1 “URL 10} 


ON 
. L Lol 7'08 ‘GaN ‘purysy 


Loe “AUN 


L00L ‘ “‘puy ‘Ares 


O ++ | 


“GaN 
wie AN ‘quodaea1 
oor II] “340d9014 
“AM 
4 


++ ++ ++ 


6 


oe “YOM 04 

“Le oO FSI OOF j og 4104 


Urey ooo 1g | THIOL | oly [BIOL ‘pul “pisey 
ane, u - 
“DIAS 


9 


4 
= 
— 
4 
ae 
| 
S 
7+ 
= 
is 
5 
~ 
. . . . . . . 
- 
‘ 


9L9 
OSt 
SL 


Fl 


0°76 
08 

ost 
OST 


£671 
rel 


OF! 


000°'T$ | 

| 
| 

399 PPPPV 


000° 1$ 
spuny 
"Pd 


000° I$ 
spuc | 
puny 


000° | 
spuap 
| 


000°1$ 
paney 
spuog 


000° 1$ 


puog 


asuedx 
| 


000° 


| 


4 


Toll 


8°8LZ 


a 


TY 


~ 


189 

| 
6 671 


ON 
‘Ae 


‘pueys] 


« PUY “UaYysor) 
“ACN 

‘AI! 

os/2 SBD 


“‘puy ‘Arex 

w/e 
‘ousas4 


ise 
os/or 4 
“AM 
*B110}SO 


POY 
‘puy ‘aude 
‘332095 
og/pPEMO]T ‘UOSIPR]Y 104 
1404 


‘OSs! 
‘orl 
‘Stl 
“LOI 
‘OFT 


“Stl 


| (Ady 
aA} JO %) 

pred 


Saxe] ‘udeq 


000° 1$— (pmo?) sasuedxy 


| 


OS6I ‘siskjouy 


ATdVI 


man 
N 
~ ~ 
= 
n= | 
aco- > O 
| 
S ™ 
| 
tt 
ome MAN 
= N ‘ 
— 
‘ 
| 
645 
- 
> 


LT Ur jou 
Ul papnypouy 4 


[O.) Ul pepNypoul st 


OF jo JuNowe ayy | *§ ‘JOD Ul papnpuy § 


10 pue ul papnpouy ft 


“Sa yduosisdns Aq pazeorpul se ydaoxa ‘OS6l ‘uef Suruurseq 10) 


t 
F818 


t FZ 


Str 


£°879'¢ 
£°199°Z 


I'l 

i 


‘uey ‘aouapuadapuy] 

“Yd uowununy “PLT 

£°879'¢ 


‘uojysnoyy 
‘69l 


96F 


. . 
‘weimnboy 
‘nynjouoy 
‘pueryjoy 


YOUN “Ad 


+ 


0°06 


t 

l 

It t 
t “191 

+ “991 

og /, PUOLY 
“SSRI 
"GaN ‘sdunsepyy 


CO] 
“TOL 


L661 


rior 


el OT 


VT 


| OOFO'T | L°90F ‘O9T 
“OST 
“SST 
“LST 


‘OST 


‘ed 

os/9 OW ‘[eqiuuepyy 
YON 


‘PIX 

os/or SSI, 


D'S 


“Sst 
“PSI 
"est 
“ISt 


L°sst 8°Scl 


000° 1 $—sSesuaedx 


9 


vs 
a> 
| 
I 
| 
4 
: « 
{ 
q 
ot 
tha 
‘a 
i 


“qureypy,, pue ur pepnpuy 4 


t6 FSLI 608 os/2 ‘poomopsuy 

ost ool 70 (UBM ‘auapuadapuy 


ole | 9° 


‘Buiqqipy 
O8t 


, 


8 


‘sdul Ise H 


‘Peqruuey 
YOUN 


$9 "gs “Ad 288015) 

OOL'S | 0971 ‘of D'S 


| 000'1$ | 000'1$ | 000'T$ | | | 


| } 
| 6l Lt | 


py ¢ ATAVL 


~ 
ja 

a 
= 
f 
| 

| 

647 

» 


67771 


a 

5 


768 II] “CHT 


AN Cr + 
con 


L OF 60 OL 4 oe ‘urejunoyy 


000° SHUN OOO [$—ONUGAVY 


+ 
+ 

+ 
+ 
+ 
+ 


++ 


OS6] ‘stskpoup ¢ ATAVL 


| 


++ ++ 
4 
7 
oa 
a 
4 
a 
7 
— 
Ry 
= 
4 
= 


af. t A 


TOSI 
“OTN 


oft ‘or "SIM “BYysousy 
‘ury ‘Aq sesuey 


‘oozewryey 
‘osoqsouof 
AUN ‘AQty uosuyof 


"ETN ‘Ang Aesuof 
PUY 
6914 ‘AMID 
f 

‘umoqsawef 


"AUN 

| 


Buipuejs spuny spuog | 000'18 i$ xy 


199°C peppy | Buryuls spuog puog L 000° Sasuedxy 


| | 
£7 wz | } ol st 


& ee w wm ™ 
Sat 
m+ 
cc 
> 
N 
™ 
Sott 
WS 
| 
| 
WOHHH ARAAS | 
649 
= : 4 


‘quieyy,, 10/pue ,"do,, ul papnpouy 


ul papnpuy 4 


| | | | | 


9001 V8 OT ‘You 
8961 V9 i “SIM, 
“LOI LOtt HON 


N + 


t+ 


++ 


vn) 
++ 


SOLL og /or BE) 


nme 
oe 


oso : Z wal ‘puy 


t 


8° 06F 4 o1yg 


mw 


rey 8 sis "Yu “Sursuvy] 
I 


“DIAS 
000° $—Sesued xy 4 SHUN [$—ENUAADY 


8 


| 
4 | | . 
on- 
; | 
re 
2% 
N 
° 
if 
650 


» 


BuUIUNODIE ‘apTse OOS‘ OFS BuUNO.Y 4 
‘OS6L sazeorput Aq pezeoipul se ydaoxe ‘| “URL Buruurseq sad 10} 


09 0 6 6S S19 ¢ oe 
OTL ‘HON 


. > 
| oe or PE) 
798 i ; ‘ ele ‘RA 


NAAN 


‘eg ‘uouRga’] 


ged Vd 

‘ “yoryy ‘Bursue’y] 
| “ed 


| 


| saxey | 
| 


000°'1$ | 000°1$ 000°1$ 
Buipueys | spuny spuog 

“IND o puny 


000°T$ | 000'T$ | 4 / 
spuap | paimey | 
“PRE | anuaaay xe 


000' 1 $— xy 


1990 PEPPY | | Buryuis 


sz £7 ol 


| 
| no mon 
no 
— 
651 
4 


"JOD ul pepnypuy § JO/pue ul papnpuy ul papnpouy 4 


9°97 67 6'S6 6'S6 ttl gs “FEZ 
ol 6°97 List | 76 L7 ‘puy 
S18 O'LZ etl 07 VLt £671 ‘AWD 
Vit os OFZ 6° L87Z 


| | | | 


te 


7 
iar 
| 
| 
| 
| 
» 
1 


8EL'8 


009 
9¢ 
000°} 
| 


Orel 
67 


090°'L1 9 
Ol 


‘FC 
“£08 


8'tl 


000°1$ 

peppy 


Surpueys 
“INO 
199d 


spuny 


97 


HOTELS 398 OOO'OTS t 
“Sa :spesauinu Aq pazeoipul se ydeoxe “URL Buruurseq sak 410) » 


+ 


*psooes 4 


000°1$ 
spuog 
puny 


£7 


000° 
spuep 


OO! 


000 1$ 
spuog 


Ol 


£677 


000° 1% 
I 


puog 


07 


Osol 


1 


Stl 
9 


OC 


0°069' 

6 6ST 


FOL’ 


000'1$ 


asuedxy 


“OSTIN 


(00° 


tt 
09 
60 


‘6 


sit 
“SOs 
“or 
‘07 


Saxe] “uda¢ 


sasuadxy 


‘aaBoysn yy 

og 
"ACN ‘uous \ JUNOT, 


‘puy ‘eyemeysyy 
‘syoderauuryy 


ACN 
‘puy 


“SIM, 
‘uuay ‘siyduayy 

(PoomAeyy 

og 


i 


ol LI 


tI 


> 
corm 
San 
mo om © = 
im 
+ a mm 
S an + om 
Law 
= 
= 
~ ~ 
m — | 
an 
ond } nw 
| 
~ e- 
on +o Ww CO ‘ 
‘ 
‘ 
EA 
653 


“spuog uo sapnpuy || ‘JOD ul papnpuy § 10/pue Ul pepnpuy Two),, Ul pepnpuy 4 


| 9987 APO 

YON 
"BA 


ofS vq ‘uo ZuIsuay MON 
j ‘Ole O17Z | ‘TN 


‘yon 

VEN 

“HON ‘enysen 


| 

| 


Sade A\ } “do 000' 


"WAS 


[$—Sasuad xy 


) 


000° [ $—ENUdAdy 


6 | 5 


= 
3 = 1 Om 
| 
| 
‘ 
ao 
on 
| 
» © 
aA 
= > 
| 
| 
‘ 
- 
4 


“LE ‘JOD Ut papnrpuy 


4 
| “uel Suruutseq 10} 


$67 
6 Fl 
979 


OL 
097 
007 


000°'I$ | 000°I$ 

Suipueys | sasssoy 
“INO 

199°C 


} 


0001 
Ost 


00! 


Los 
00ST 

OSt'l 


7 
9°09 


rig 
£609 
829 


ool 


ost 


| 


90 


AN 

‘AUD 
APO 

"GaN YON 

"BA 


tt 


FN 
os/s “SATIN 
“AUN 
‘uey ‘UO 

"eA ‘SMON yedmMan 


: “TN 
“AUN HOA MON 
wit AN MON 
‘eT MON 


‘eg ‘uo MON 

MAN 
MaN 
MON 
Puy ‘Aueqyy MON 


UUOD 
“YIVEN 

UUDAT 


“HN ‘enysen 


IN IN 


000° I$ 
puny 


000° 
spuap 


000'1$ 
pated 
spuog 


000° 1$ 


puog 


| 


000° sesuedxy 


> 


97% 


0z 


ol 


Lt 


‘stskjoup 


¢ 


ATAVL 


ot 
i 
ae 
Vn) 
a 
+ OM = = 
— N 
J 
— 
| 
| = a 
‘ — 
| 
N 
+ on ~ = ~ 
28495 
| 
= 
: 
: 
4 4 
| 
$ $3355 | 
7 


“qurey,, J0/pue ul pepnpuy t 


Ul papnpouy 4 
SAIBITPUT oe Aq pore. pur se ‘OS6L 


Vise: 


om > 

++ 
++ 


| 


O'S7 


OSes l 


6 OFS 
Oll 


L991 
6917 


9°9L 
Save AY 40 


000° +4 


000° 1$-—Sesudd xy 


6 OF 
ol 
os 


oo! 


os 


ang 


OOO'T$ 


7 [BIOL 


Voll 


140g 

IN 
‘euowog 
‘uey ‘Sungsiid 

‘enbig 

OOL 
“AY 
‘ed 

BA 


TH 
oressed 


AM “YRonped 

1¢ PMO] 


“AUN 
"GaN ‘RYRUG) 
“yse\ 


pay | 


+) 


‘667 
“867 
‘167 
‘967 


“S67 
S67 
“167 


“067 
‘O87 
“S87 
‘O87 


“S87 
“$87 
‘187 


| 
ae. 


‘siskou 


—(*pjuo) 


ATAVL 


| 
= 
o-oo + on 
— 
a 1 
ano Of HO ORD 
| ++ — = ++ oo ++ 
Arm © noc 

ns 
0. ! 
| 
ob = @ + 
“2 
+ 
ge 


8't FI ¢'OSs 8 Lt A'N 4 4. 

ttl 70 6 L0 UPD 


FL8 | ‘Banqssaiad “162 


“EN ‘Moquiy “067 

9S 1 os ‘AQT 


O1YO “F87 
AM “YRonped 

"AUN “787 
“187 


com = 
Aan 


"ACN “617 
O89 
sorl Ors SHI : “yse ‘eid 


"re  “OSTIN Saxe] ‘udaq] 
000° 1$ 000° 1$ 000° 000° 000'1 000'rs 


| 
£7 ol 81 


$7 tz 


| 
| 
| 


61 ‘siskpouy yorouvury ¢ ATAVA 


y 
~ 
os 
“aac 
:-s 
- 
~ = 
a 
| 
| 
q 
+ 
> 
> a om t 
on 
= 
+ 
oon 
™ 
+ 


"JOD pepnpuy § wreyp,, 


10,/pue 


,do,, ut papnpuy t 


Ul papnpouy 4 


rels 


Sade 


‘wren | | 


000° $—Sesuedx 


O87 


L498 


L lot 


SOS 


g-s | 


0°06 


TI 


| 


ossl 
9688 
6 O87 


OLIT 
709 


Let 


6 708 
6 


role 
rece 


6 07L 7 
O17 


| 


69 
88s 


os 


6910'T 
lol 


SOF 


‘ayouroy 
‘TN ‘poomaspry 
o/, ‘puowyory 


‘OW 4S 

of 3S 


oo WHA “ALO 


‘WN ‘TP 
"AUN 

TT (PURIST YOY 
"HUN 


‘oudy 
‘APMYRY 
yer) ‘oroig 


“ed ‘aI! As}10g 

"eA 


ony 


| 


“pul 


| 
| 


| 


000' 


‘TCE 
‘Tee 


‘ole 
‘ste 
“LIE 
‘OT’ 


“ste 
tle 
"ele 


‘Ol’ 
‘90¢ 


“soe 
“POL 

coe 


6 


8 9 


| 


£ 


ps t+ 44440 t+ DOWD 
} 5 
— 
22 $8992 & 
4 
; 
> + 
o + 
~ S 
+ S 
| 
* 
3 
5 


4 


( 


987°7 9'907 


9 LOT 
Lost 


606 
067'8 


tto 
000°91 
LY 


6£0'6 


8 


In 


000°'T$ | 

Surpueys | 
“WO 

PePPV 


000° 
spuny 


"Pd 


000° 1$ 
spuep 


000'1$ 
painey 
spuog 


000'T$ 


| 
puog | 


8°99 
£091 


¢Ol 
| $67 


IS 
‘OW 3S 

3S 

WHY 


WN 
"ACN 

os YOY 
"HON 

UULPY 


“BA ‘aqouROy 

oe /2 
‘poomadpry 

PA 


‘OUDY 
‘Aenyey 
"SIM 


er/or | 
ed 

"eA 


Saxe] “udaq] 


1$—( sasuadxy 


‘o7e 
‘ole 
ste 
wAty 
“Ole 


“STE 
‘tle 
"Ele 
rats 


‘ole 
“LOE 


“poe 
‘TOL 


| | €7 


wz 


| 61 


| 


| 
| st 


| 


‘siskpoup ¢ ATAVL 


ore 
Lae] 
+n 
aw IN OH 
ont 
+45 
“ 
= on mo 
4 o Ow 
= 3S a 
} 
itz) 
as In om + + 
SSBSS 
~ 
omnis ™ — 
~ = 
a! 
Se | 
"24 
| | 


8901 
+ 


+ 


+ 
+ 
+ 
+ 
+ 
+ 


~~ 


£67 
“FLO 
t 
+ 
+ 


000 


sasued xy 


198 


O'OST 


OOOS 


“dO oou'l$ 
one 
| "WAS 


t lot 
8°66 

1971 


‘oct 
“oro 
‘ors 
‘TOF 


10. 


pue ,do,, 


ul pepnpuy jwo.),, Ul 


ot 19F 

1971 
OSET 


86 
OTII 


6°669'¢ 
9°69 
tell 
8° 
L167 


OT 
9°990 


8 rll 


6 07 

SOT 


t-7 [BIOL 


1 $—ENU2ABY 


cy 
t 907 


OOF 
¢ tte 


“AY 
PUT 
ON ‘AQPYS 
‘eg 
“YSB AY 
"WN 8388S 


‘asof 


URS 

UY URS 
‘OpBuy 
‘Aangsyes 


“BULLRS 

IS 

‘OW IS 


>) 


6 


| 


4 
—— 
a 
++ ++ OTD ~ ++ ++ 
- =— 6 ++ x 
| | - so 
A } 
j 
ow ~ | 
: 
| £ = oa 
im 
= 
o~ oo 
an + 
2 am 
~~ 
3 on 
=| 
= 
«C| 
= 
=-« 
7 = 
660 


OO1'Z 


Ot 
SZ 


ver LI 
St7 t 
OL8'S 


£96'1 
tl9'¢ 
SLt'6 


000° 1$ 


Ort 
9 


0'768 


000° 1$ 
aN 


sz 


0°06 
O78 


Os! 


O'807 


191 


6 67 
788 


Lor 
976 | 


'™ 


19 
79 


Orc 
89l 
8 06S 


0t6 


“TOS 


Lot 
THC 


$964 


OOFL I 
t$o0'F 


AD 


000° 1$ 
spunyg 


000° 1$ 


Buryurs 


000° 1$ 
peney 


spuog 


] 
009 1% 


puog 


asued xy 
anuedrdy | 


000° 1$— sasusdxy 


“DAY 

IN “AQP YS 

eq ‘uryowrRrys 


re PSSRYY ‘susneg 

*znay 


‘asof ures 

ve ‘oostoursy 


‘PIN 


AQ 
Hed 9S 
‘oy IS 


‘ose 
‘Sty 
‘Oty 


“ste 
“tte 
‘ete 
rary 


‘ore 
“Lee 


‘ore 


eee 


"Tee 


‘Ore 
‘Sze 
"Lee 


| ot 
| 


OS6T ‘siskoup ¢ ATAVL 


= 
+ 
a 
= mm 
om — 
=> 
¢ 
[| 
} 
~ AS 
| an 
| 
i 
lane 
3 
=- ry 
1 
| 


“Os6l 


10, 


/pue 


‘do,, 


ul pepnpuy Ul pepnpuy 4 


~ 


| 9I8L 


0'16¢ 


| 
6'9¢0'7Z 
1°689'T 
| 


‘edwey 
“ACN ‘asnoeidg 


"SIM, 

"SIM 

"eA 


"yseM ‘aueyods 

O'S ‘Banquejzieds 

"0D “BM “FIED °OS 

yINoS 
YINOS 


YINog 
‘A'S 

og ‘ARID XNOIS 

SEM 


sode Ay 


| 
| | 


000°1$ 


sesusdxy 


OSTIN 


4 
| 


[RIOL 


} “Woy 


SUN 1$—ONUIAZY 


“SLE 
“CLE 
‘TLE 


“TLE 


t 
| | 


‘stskpouy ¢ ATAVL 


7 
= 
on! 44 = 
: on on 
+ 
N= OOO In = ON 
=x 
5 
x 
be 
A 
_* 
ing 
wey SSSSS SSSSE 
662 


se 


4 


| 
Bulpueys | 
“INO 
19°C] P2PPV 


000° 1$ 
spuny 


01 "Pd 


000° 
spuog 
puny 

Buryuls 


000° 1$ 
spuep 


9 161 


000° 1$ 
paney 
spuog 


7 


| 0°89 
6 


000'T$ 


puog 


osol 

0779 


FL 


asudd xs] 


000°1$ 
} 
| anuarsy | 


| 


| 


oll 

jo %) 
pled 


6601 


06 


Loz} 
6 fol 


“OPIOL 
oor ‘edie 
"ACN 


"SIM 

‘403 

"SIM 
“IL 

“BA ‘UOJUNRIS 

‘ppysunds 
q ‘OW ‘ppysuiuds 
‘ppysuids 


"yseAy ‘aueyodg 

D'S 
‘OD “OS 
[TN yynos 
YRNOS 


“SIM 
XNOIS 
XNOIG 

SEM 


| 


000° 1 $—( pmor) sasusdxy 


it 


) 


[DIIUDULY - 


ATAVL 


4 
~ MAO | 
mo } 
moO 
ne) 
& 
a 
HO Sor Cot D 
vo) 
= 
| 
= 
663 
« 
4 


ul pepnpuyl ft UL papnpouy 4 


| | 

‘tcl 19/1 MA 
“SLY 


SLY 
oe 
‘as A 
NM 


‘puy 
‘JoAnooueA 
‘eg 


SIM OM 


I 


+ 
+ 
t 
+ 
+ 
+ 
+ 


+t 


wtANX ‘epuemeuo 


SoBe 


9 


| 

++ 
Wa 
j 7 
> > In on 
= 
oth 
S|. 
3 + © 
| 
= 
| 
3 
Lae] 
63) > 
a | 
at, 
e 
at 
: 
664 


4 


! 

“SUM 59. 
FSI 7 "YSU AY 
OTF 

real 


AUN 


} is/ PUT “YSeqeM 


‘puy 

‘JOANOIURA 

‘eg 
“SIM 


S 


000° 1% 000° 1$ 

Buipueys | 
| o7 

1qeq 


o00'1$ | 000°I$ | ooo'rs 
‘peal spuap painey 
o'pq | Buryuig | | spuog 


anusAey 
| | 


O'OSF 

9 


| 


| “OST | 
| | 


000° sasuedxy 


w/e ZY 


NX ‘epuemeuo 


» 


n ma tAS 
: 
a 
os 
mw 
an 
— 
~ 
—$< 
= = | 
~ 
| J 
= 
& | ae 
_ 
| 
= = 
Sin 
an 
> 
[oa] 
ate 
665 


9801 

+ 


t 


Vist 


ole 


| 
mn 


| 


1 


10/pue 
ns Aq payeorput se ydeoxa 


Ul papnpuy ft 


[WO)D,, UI pepnpuy 4 


TLOET | 
£67 


OL 


‘OFL'T | O'7E 


6 09¢ 
6 9F7 


O'87Z 


oes 
L718 
0°99! 


vs 


cre | rest 


$09 OSIF 


| 


| 


‘UMOJSSUNOK 
"YSeM 
os/or Ay 
AY 
AY 


A, 
1g/ 
M 

‘yynow Aa yy 
"Ta 
"Cd “MIA 189M 


save, 


000° 1 


8-§ [BIOL | 


| 


1 


) 


8 | 9 | 


£ 


‘Stskpoup ¢ ATAVL 


t 


» 


we 


o+ on + > 
€ 
= 
: = | 
= . 4 
= | tLe 
| 
we 
> 
> 


‘OSOL ‘1 BuruurBeq sazeoiput ydrdssedNs Aq se ydaoxe ‘OSE “URL SuruurBaq 10; 


0°07 rose | 6ST O14 “UMOISTUNOA “OTF 


OBIE 80 “6 “TIF 


PA 

ON 
“SOF 


FE j tA “PPYISOM “FOF 
OLLt L OS Ud ISOM “TOF 
wyed “A\ “TOF 


Burpurys | spung spuog | 2001S | 0001S | | scusdxq | Jo 25) 

| | | | ssay | pred | 
199°C] | peppy Buryuis Id xe 000° sasuedxy 


Sexe] 


) 


| 
tz zz | 1Z 81 | 


‘siskpoup ¢ ATAVL 


ena 2 =| ~ 
=3 a | 

a! 

4 
= r 
=~ 
7 
¢ 
aN 

= 

= 
\ 
Af 


TABLE 4—Rate Analysis, 1950 


Monthly Rates—$ Min. | Allow- | Pen- Rate 
, 1,000-cu ft units) “he |} ance | alty | Rise 
Community* on or | Since 
~ | Month} Min. Dis- | 1945 


« 


1 | | 1,000 $ | cuft | count]l &% 


73) 19.13 1,505.63 | 1.33} 333 
40 17.60 136.10 876.10 1.00 400 
16.67 | 136.67! 1,173.33) 1.1. 667 
20.00 89.00 719.00 
21.00 126.00 710.00 | 


. Aberdeen, S.D. 
. Adrian, Mich.*/ 
. Akron, Ohio 

. Albert Lea, Minn. 
. Alexandria, La.5/® 


50 731.50 
48 ¥1,050.00 
1,072.75 
159.00 1,509.00 | 
| 174.80 
} 
. Ann Arbor, Mich.?/ 2. 22; 147.27] 1,: 
. Ansonia, Conn. +4.60 | +27.40 #219.40 | 
2 
2 


. Alhambra, Calif 
. Alliance, Ohio 

. Amarillo, Tex.’ 

. Ambridge, Pa. 

. Ames, 


— 


. Appleton, Wis. 57 .93 78.10 | 
. Arlington, Va.7/ 05 50 | £105.00 
. Asbury Park, N.J. 21] 17.07] 128.64 
. Ashland, 3.00 | 19.50} 168.50 1,181.00 
. Ashland, Wis. 7 2.80) 17.20} 125.20 765.20 
Atchison, 4.95! 34.80} 181.80) 1,315.80) 1. 
. Athens, Ga. 2.48 {| 22.65] 174.90 867.50 |} 1.00 
. Athol, Mass."’*! +3.00 | §18.00 | §108.00 $1,008.00 +2.50 
. Atlanta, Ga. 1.91 27.61 166.61 1,164.61 4.25 
. Atlantic City, N.J. 1.10, 11.10} 110.00) 1,110.00 | 
3. Auburn, Me. 0.90 6.33} 42.33 402.33 1.08 
. Auburn, N.Y.7/% 2.00 109.60 1,009.60! 1.00 
2.00 85.00 625.00 | 


. Augusta, Me. 
1.96! 12.05) 111.05) 1,101.05 | 


27. Austin, Tex.'/*! 2.58 45) 118.95) 1,063.95 
. Baltimore, Md. 2.00} 15. 92.50 767.50 


2.00 | 91.00 761.00 


29. Bangor, Me. 
. Barberton, Ohio : 4 2.06 | 88 | 966.00 


. Barre, Vt.'/5 | 2.00 | 40 | 306.40 | 
2. Bartlesville, 2.65 | 2. 1,132.50 
3. Baton Rouge, La. | 2.50} gr, 139.00 | 862.50 | 
4. Bay City, Mich.” $1.13 | $5.33] $39.67] $289.33 

. Beaver Falls, Pa. 3.63 | A7 143.00 | 895.92 


. Bellingham, Wash. 1.75| 8.95) 56.93 | 326.93 


Beloit, | 1.97 68.75 349.25} 0.42 

. Benton Harbor, Mich.” | 2.90! 16.30! 11100) 844.50 200) 500° 100 
. Berlin, N.H./5 | 2.65] 14.82} 96.48 906.48 1.65! 500 0 
. Beverly Hills, Calif.7/” | 1.50} 15.00) 108.00 1,008.00 1.50 1,000 | 12 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 9 indicates vear 
950 


beginning Mar. 1, 1950. ca ; 
"Quarterly basis. + Not including service charge. § Monthly basis. 


— 
=: 
7 1 | 6 | 7 | 8 9 
Ate 25 
0 
| oO 
| 
0 | 400 0 
5} 1,000; D | 25 
: 134) P 0 
ne 3 355; D 22 
| 
0) 350) D | 31 
a 
0/1,000; D | 30 
0 | 33 
D |—40 
‘ DP, 0 
P| Oo 
7 67 
tm 
4 
00; P | 
- 2,500 0 
A 0 50 | 26 
0.67!) 333) P 0 
1.50 | 500 | | 20 
535, P | 10 
} 
| 0 
267| P 0 
| 445) D 0 
oa 
be 
35 
4 


TABLE 4 (contd.)—Rate Analysis, 1950 a 


Monthly Rates—-$ Min. | Allow 
1,000-cu ft units) Charge, ance 
Community* per on 
Month | Min 

10 100 1,000 $ | aft 


. Big Spring, Tex.*/* 19.75 188.50, 1,876.00 267 | 
. Billings, Mont. 3 12.00 92.00 552.00 400 
. Binghamton, N.Y. : 14.50 97.30 907.30 t 500 
Birmingham, Ala. ; 19.60) 129.44 708.94 445 
. Bismarck, N.D. 7 18.78) 130.17) 1,120.17 400 


. Bloomfield, 24.40 198.31 1,818.31 192 
. Bloomington, 42.10!) 195.55. 1,545.55 a 250 
. Boone, Iowa’ 3.25 | $23.70 | 4114.20 T800.00 620 


. Boston, Mass. 14.67 127.66 979.33 442 | 
50. Bradford, Pa. ih 14.20) 84.38 472.50 


. Brainerd, Minn. 3.75. 20.00 5.00 360.00 
. Bremerton, Wash. 17.50 37.50 748.00 
. Bridgeport, Conn. 15.83 67 650.00 
. Bristol, Conn. 50 | 169.00 339.00 
. Bristol, 00 100.00 775.00 


. Brockton, Mass. of j 5.70 105.70 005.70 
. Brookline, Mass. 00 180.00 800.00 
. Buffalo, N.Y.7/# 46 62.26 584.26 
Burbank, Calif.7/ 74 80. 636.74 
. Burlingame, 3. 30) 244.65 337.15 


— 


. Burlington, N.J. 

. Butte, Mont. 

. Canton, Ohio 

. Carlisle, Pa. 
Carthage, Mo.7/% 


wm Co 


“sus 
~ 


. Casper, Wyo.7/* 
. Cedar Rapids, 
. Centralia, 
. Champaign, 
70. Charleroi, Pa. 


. Charleston, S var 

. Chester, Pa. 

3. Chicago, 600.00 

Chillicothe, Ohio 803.30 1, 333 
a 


. Claremont, N.H. 7.50 34.5 304.50 ; 583 


. Clarksburg, W.Va. Rs 19.08 064.88 0.90 400 
. Cleveland, Ohio R 7.94 73. 612.81 042! 250 
. Cleveland Heights, Ohio 13.90 139.00 390.00 1.33 533 
. Coffeyville, Kan. 156.00 686.00 1.50) 667 


80. Colorado Spgs., Colo. ' 7.73 61.73 601.73 1.00 750 
| | 


* Data for iy Seotaning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 9/® indicates year 
beginning Mar. 1, 
arterly 
¢ $20 charge for 40,000-100,000 gal per month. 


— 
669 
Rate 
Rise 
ey Since 
1945 
0 
29 i 
66 
0 tte 
—20 
35 
0.50) 134) D 0 
2.00 800 25 
0.50 7 
T3.00 1,230) P 
1.00) 267) DP 
0 
0 
1.10 1,000 9 
1.00! 770 0 
: 1.50 500 20 
| 
17 759.17) 0.63 280 
2.9 00 1,100.00 0 
1.06 50 752.50) 0.83 667 | DP 0 
( 3.00 75 815.75 0.83 282 40 7 
( 85 750.00 0.50 100 0 
2.30, 15.80) 150.80 1,500.80 1.00 134) D 0 
2.20) 17.80) 124.30 844.30 1.10 500) 35 
4.00 31.25. 190.00. 1,215.00 1.00 242!) D 12 
3.29 | 20.89 92.89 722.89 0.83 233; P 25 : 
3.00 16.93 97.93 907.93) 1.33 445! P 0 
0 
y 1) 100 
20 
45 
y 0 
y D 0 
10 


a TABLE 4 (contd.)—Rate Analysis, 1950 


Monthly Rates—$ | Min. | Allow- 
(1,000-cu ft units) | Charge 


per | 
Month 


1,000  § 


Community* 


. Columbia, 21.2: 201.2: 2,001.25 | 0.60 
. Columbus, Miss.” 7.95 92 814.92 1.50 600 | 
. Columbus, Ohio P j 164.25 ,571.25 | 0.55 333 
. Compton, Bua 75.50 645.50 1.55 | 1,000 
. Concord, N.C.7/ | 3.38) a 150.00 786.50 | 0.91 | 300 


. Cortland, N.Y. 15.00, 75.00 750.00} 0.42 
. Coshocton, Ohio ie 18.00, 126.00 ,206.00 1.10 | 
. Council Bluffs, lowa! .82 19.34 143.78 1,337.18 0.60 
. Crawfordsville, Ind.’ 74.40} 27.70 1189.70 
. Dallas, Tex.’ : 22.61 186.86} 1,259.36) 1.00 | 


Danvers, Mass. 13.94 136.00; 1,324. 0.40 
Danville, Va. ; 16.00 80.00 597.5 1.00 
Dearborn, 11.24, 103.58! 1,003.5 0.62 

. Decatur, Ala.5'™ 3.75 | 24.25| 109.00 615.25 | 2.00 | 
De Kalb County, Ga.!/*! 3.25 | 22.50} 138.50 (154. 2.50 | 


Denver, Colo. 03) 15.11 135.38) 787.88} 1.80 | 

7. Derby, Conn. 00 | $16.00 $136.00 $1,141.00 | 0.50 

. Des Moines, Iowa 00 24.00 124.00 OR8. 0.67 

. Detroit, Mich.7’™ 16 9.56 79.16 644. 0.55 
Duluth, Minn. a 15.00 91.00 811. 


15.65 739. 

15.98 130.7. ,278.23 

20.00 3.3. 803.33 

20.97 | 137.9: 150.45 

6.94| 54. 374.19 0. 200 | 


. East Chicago, Ind. 
2. East Jefferson, La. 
. East Orange, N.J. 
. E. Providence, 


. Eau Claire, Wis. 


tay 


. Ecorse, Mich.? 
. El Dorado, Kan. } Sten 
. Elizabeth, N.J. 
. Elmira, N.Y. 
. Elyria, Ohio 


2.30, 120.30) 1,200.30 0. 555 
3.50; 88.50 768.33 | 1. 400 
1.50} 183.50) 1,636.83 : 400 | 
8.60 85.10 715.10 Le 166 
7.50| 182.00) 699.50 | 


uUws 


. Emporia, Kan. . 714.75) $89.50) $697.00 
. Erie, Pa. a 6.47 46.97 | 451.97 
. Escanaba, Mich.*’®! 21.10} 111.10 868.60 
4. Essex Fells, N.J. 3 30.00 | §176.25 | §1,725.00 | 
. Eugene, Ore. , 11.89 96.38 | 681.38 | 


. Everett, Wash. 50) 14.40 62.10 418.65 
. Fairmont, W.Va.7' 3.00) 26.19 116.00 957.50 
. Fargo, N.D.7/ 15.20 95.20 837.70 
. Faribault, er 1/60 20.00 75.00 750.00 


. Fayetteville, 17.90} 120.15) 1,129.95 | 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., */® indicates year 


beginning Mar. 1, 1950. 
+ Not including service charge. — 
t Rates not applicable to domestic users. out 


670 
6 | : | s | 9 
| Pen Rate 
5 | or | Since 
| Dis- | 1945 
count!“ 
P 10 
10 
y 35 
| 0 
P 10 
12 
40 
| | 0 
10 
ip | 45 
2 
| | 
| P | 20 
| 0 
0 
2 
] 20 
105 0 
30 
] 0 
0 
1 22 
1 0 
Ae 1 | P 0 
1 833; P | 
1 P &3 
1 | 333/ P 2 
1 400 27 
1 1.00) 333 0 
1 134] D 25 
1 167, D 0 


TABLE 4 (contd.)—Rate Analysis, 1950 : 671 


| 6 


| 
Monthly Rates—-$ Min. | Allow- | Pen- | Rate 
(1,000-cu ft units) Charge; ance alty Rise 
per on | oF Since 
= ——| Month} Min. Dis- | 1945 
100 | $ | cu fe count} 


| 


Community* 


187.78. 1,187.75. 1.00, 300) P | 68 
0.67) 300) P 0 
1.00 267 0 
0.25 P 0 
P 


121. Findlay, Ohio ett 
Flint, Mich.7/# 
Florence, 
Fond du Lac, Wis. 
. Fort Collins, Colo. 


0.53 178 
1.00) 267 
3.00 1,000 
1.40 500 
1.00 | 267 


Fort Dodge, Lowa! 
. Fort Madison, ™ 
. Fort Scott, Kan. 
29. Fort Wayne, Ind. 
). Fort Worth, Tex." ® 


ww 


0.80 100 
1.00, 440 
0.60 210 
1.00 289 
500 | 


. Fostoria, Ohio 

. Frankfort, Ky. 

. Freeport, 
. Freeport, N.Y.?/5! 
. Fremont, Neb. 


t 


. Fresno, Calif.7/” 65 40.90 7 95} 594) 
. Fullerton, Calif.7/” a 70.75 667 | 
Gainesville, Fla.’ 55 130.20 535 
. Garden City, 19.06 155.18) 1,491.68 667 
. Gary, Ind. ; 10.50 54.00 $59.00 aa 400 


. Glendale, Calif.7/™ 17.00 135.00 760.00 588 
Glens Falls, 8.33 53.33 283.33 520 
. Gloucester, Mass. 22.00 206.00 1,348.00 500 
Gloversville, N.Y. 10.58| 71.92) 411.92 

11.00 55.00 325.00 0. 465 


Grand Island, Neb. 9.40 81.40 631.40 500 
. Greeley, Colo. 5 10.65 62.90 470.40 
. Green Bay, Wis. 25 410.05 ¢76.05 526.05 
. Greensboro, N.C.7'* 16.99 100.72 686.85 
50. Greenville, Miss."” 12.60 94.10 894.10 


. Greenville, $.C.*'” $14.07 | $103.36, $742.00 
Greenwood, Miss.!°/# 1.15 70.15 480.15 
. Grosse Pte. Pk., Mich.) * J 17.20 158.00 1,526.17 
. Hagerstown, Md. 25| 19.50) 151.50 1,366.50 
Hamilton, Ohio! : 20.84! 167.84) 1,517.84 


=~ 


Hamtramck, Mich.? 1.35) 11.40 90.30 

Hannibal, Mo.*'” 2.6. 17.50 

. Hanover, Pa. 

. Harlingen, Tex.' *' 2.84 16.00 3.23 1,068.25 a . 15 
_ Hartford, Conn. 1.80 18.00 j aeed 0.50 20 


5S Sos 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., */“ indicates year 
eginning Mar. 1, 1950, 


+ Not including service charge. 
t Quarterly basis. 4 


* 
| 
11.50 
19.50 
15.80 
12.35 
| 12.75 63.50 536.0 
21.75 91.75 766.75 0 
23.00 131.50 787.50 P 18 
Tal 124.05 891.55 33 
195.45 920.45 | 25 . 
13 18.58) 113.39 788.39 | P 0 
13. 13.00! 97.75 532.25 | P 
13. ww. 20.04 94.44 769.44 P 0 
13 10.8 5 976.15 P (0 
13 P | 0 : 
13 0 bal 
13 
13 10 
i4 | 0 
14 24 
14 P 33 
14 
14 
14 P 0 
1 D 0 
I 25 
0 
] 
2.40 1,067 7 
1: 1.25 667 | 45 
! 0.33 p | 22 
1.00 444 20 a 
| 0.90 300 14 
4 
= af 
q 


TABLE 4 (contd.)—Rate Analysis, 1950 


2 3 | 4 | 5 


Monthly Rates—$ Min. -| Pen- | Rate 
(1,000-cu ft units) Charge alty | Rise 

per or Since 
= in. | Dis- | 1945 


10 1,000 j count} 


Community* 


Hastings, Neb. 8.80 80! 316.80| 0.50! 580 
2. Haverhill, Mass.. ee 17.50 3.7 937.50 1.04 521 

. Hazleton, 20.00 25.3: ,146.25 0.55 

. Helena, Mont.7/” 15.40 1.15 300 

. Hibbing, Minn. : 18.25 34. : 4 1.45 667 


. Highland Pk., Mich.7/® 6.85 5.3! 50.35 | 0.33 
7. Holland, Mich. ; 11.00 5. 715. 0.50 
. Honolulu, T.H. 5! 16.50 5 841.! 0.75 
. Hoquiam, Wash.'! 23) 31.35 | 8. 00.33 | 1.40 | 
. Houston, Tex. 15.00 554.50 | 0.50) 


. Huntington Pk., Calif.7/” } 7.10 , .80 | 1,000 
. Independence, Kan.!/*! : 17.30) 119.80 00 | 200 
. Independence, Mo. 31.04} 213.35 35 267 
. Indianapolis, Ind. | 2.15) 16.20 119.40 .25| 500 
. Inglewood, 9.21 | 81.21 2 .25| 700 


. Iron Mountain, M'ch.*/ | $2.25 7140.25 

. Ithaca, N.Y. 5 .70 | £157.00 | $1,210.00 
. Jacksonville, Fla. 75.90 413.40 
. Jacksonville, Il. 101.40 702.90 
. Jamaica, N.Y. 139.25) 1,266.35 


. Jamestown, N.Y. 20. 200.00, 2,000.00 
. Janesville, Wis. 59.85 244.95 
. Jefferson City, Mo. 3. 250.52} 1,068.77 
. Jeffersonville, Ind.!/*! 26.75 146.25 | 
. Jersey City, N.J. 12.00} 120.00 1,200.00 


. Johnson City, N.Y.” 10.82| 54.92 459.99 | 0.67 | 450) 
. Johnson City, Tenn.7/” 36} 28.61) 131.91 814.11] 1.11 | 134 
. Jonesboro, Ark. .08| 15.73} 76.24 583.70} 0.90 400 
. Kalamazoo, Mich. ae 8.83| 76.33 477.67 | 1.00 

. Kankakee, III. .20 29.60} 131.38; 773.90] 1.80| 429 


. Kansas City, Kan. 50} 22.00; 118.00; 698.00) 1.00, 400 
. Kansas City, 15.30 98.80 | 678.80 | 

. Kenosha, Wis. 9.25| 74.17| 575.00} 0.60) 333 
. Keokuk, Iowa 3.75}| 21.05} 126.90) 1,139.40} 0.90 200 
. Kewanee, III. 3.10} 27.00} 129.20; 1,389.20] 2.25 720 


. Knoxville, Tenn, 21.50} 109.50 829.50, 1.00 500 
. Laconia, N.H. 3. 30.00} 217.00) 1,392.00) 1.08 333 | 
| Wis, 6.92 47.72 424.89 | 0.43 | 267 
. Lancaster,Ohio | 2. 20.00 | 155.00 1,505.00 | 1.00) 500° 
| 


. Kirksville, Mo. 3. 30.00} 275.00, 2,165.00} 0.75 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., */® indicates year 
beginning Mar. 1, 1950. 

+ Not including service charge. 

t Quarterly basis. 

§ Rates increased 50 per cent after Sept. 15, 1950. Rates shown are prior to that date. 


: 


0 
50 
12 
50 
| D 0 
| 5 D 0 
: 13 
3 | D § 
0 
15 
| 0 
5 400 50 
267| P | 33 
3 333) P 0 
P | 21 
4 30 
25 
17 
P 
P 0 
20 
| DP 5 
0 
| 25 


TABLE 4 (contd.)—Rate Analysis, 1950 


Monthly Rates—$ | Min. Be 


(1,000-cu ft units) Charge 
per 

| Month 
$ 


Community* 


1,000 | 


622.75 
046.76 0.72 
603.25 0.75 
129.30 2.00 


018.69 | 3.00 


201. Lancaster, Pa. 
202. Lansing, Mich. 
203. La Porte, Ind. 
04. Laredo, Tex. 

05. Latrobe, Pa.4/® 


206. Leavenworth, Kan. 
207. Lebanon, Pa. 
208. Lewiston, Idaho7/ 
209. Lima, Ohio 

. Lincoln, 


072.03 | 1. 
462.15 
913.98 1. 
836.17 
669.00 


5 
0 


Ww 


1. Little Rock, Ark. 

2. Lodi, N.J. 

3. Logansport, Ind. 
214. Long Beach, Calif.7/” 

. Longview, Wash.?/* 


777.73 | 0.94 

175.00 750.00 1.00 

10.75) 65.50; 418.00 0.90 

19.90 127.50 897.50 0.60 
21.75 92.55 


wr why 


. Lorain, Ohio .30 | F9.80| +72.80 

. Los Angeles, Calif.!/®! 14.06) 118.02 

. Louisville, Ky. 23.07) 159.57 744.5 87 134 

. Lynchburg, Va. foe | 2. 24.86 114. 53) 744.5. i 600 

. Macon, Ga.!'0/# 400 


. Madison, Wis. 351 79.75 5: 
Manchester, N.H. .20 | t 96.00 667 
. Manitowoc, Wis. Se 9. 54.72 ‘ 35 200 


Marquette, Mich. | 300 
Marshalltown, Iowa*/ | $4.12 | $29.32 | $173.32 | : 
| | 


. Mason City, lowat/® 
. Massillon, Ohio 
. Maywood, III. 

Memphis, Tenn. 


Menasha, Wis. 


14.40 90.00 765.00 
410.01 202.01 732.01 
37.50} 375.00) 3,750.00 
17.00 102.00 747.00 
14.95 87.62 


~ 
~ 
~ 


179 
275 
281 
392 
535 


ww 


= = 


why bw 


—_ 


$10.60) §78.10) §753. §2.! ,000 
8.75 76.25 51.2: 

19.65 110.90 500 
22.50) 225.00 .. 0.90 333 
19.00) 120.90 0.90 1.25 600 


. Menominee, Mich. 
Meriden, Conn. 
Meridian, Miss. 

. Methuen, Mass. oa 

. Miami, Fla.7/# 


. Michigan City, Ind. 38! 11.28! 81.48) 621.48! 1.38. 1,000 
. Middletown, Conn. 3; 23.25; 129.42) 1,035.42! 1.00 167 
Middletown, N.Y.!2/ 2. 10.90 91.90 901.90 0.94 83 
Millville, N.J. 88 17.10 81.00 486.00 
Milwaukee, Wis. . | t6.75| $67.50 $587.50 


* Data for year petaniog Jan. 1, 1950, except as indicated by superscript numerals: e.g., */” indicates year 
beginning Mar. 1, 1950. 0 

t Not including service charge. 

t Quarterly basis; not including service charge. 

§ Quarterly basis. 


1 | 9 
Pen- | Rate 
alty Rise 
or | Since 
| Dis- 1945 
1 ! count % 
2.0 106.26 1 260; D 44 
1.06 S| 63.25 667) P 
2.06 116.80) 1 1,600 | 0 
2.28 9 154.69) | 1337) Pp | oo 
57 24.77. 180.19) 1 200 45 
11.02} 58.59 267 30 
6-12.10) 98.98 300) 20 
5 | 12.83} 102.83 167| P 
10.00) 84.00 480 0 
400 0 
0 
667 P 0) 
55 
400 0 q 
2 P 
2 0 
2 D 0 
2 P 
2 P 
P 32 
2: P 0) 
if 
a | 45 
P 11 
P 20 
D 50 
P 0 
28 
| 2. 0 
2: P 0 
2: 
2: 1) 0 
| 2: 14 
2: P 22 
2: Pp 105 
2: 50 
I) 59 
P 0 
- & 


TABLE 4 (contd.)—Rate Analysis, 1950 


2 | 3 


4 5 


Monthly Rates--$ 
(1,000-cu tt units) 
‘ommunity 


| 


10 100 


Minneapolis, Minn. 
Mishawaka, Ind. 
Missoula, Mont.!/* 
Mitchell, S.D. 
Modesto, Calif.7/” 


. Monroe, Mich.?/ 

. Montgomery, Ala. 

. Mt. Vernon, N.Y. 

. Muscatine, lowa'’™ 
Muskogee, Okla. 


. Nashua, N.H. 

. Nashville, Tenn.*/ 

. Natick, Mass.!/®! 
Naugatuck, Conn.! *! 
Needham, Mass. 


+ 


New Albany, Ind.'/*! 

. New Bedford, Mass. 

. New Brunswick, N.J. 

. New Haven, Conn. 
New Kensington, Pa.' 


Ww 


Orleans, La. 

Jew Rochelle, N.Y.!/*! 
few York, N.Y. 
Newark, N.J. 
Newport, R.1.1/% 


Tat 


Newport News, Va. 
Newton, Kan 
Niagara Falls, N.Y. 
Niles, Mich.*/ 
Norfolk, Neb.2/® 
Norfolk, Va. 
. North Platte, Neb. 
. Oak Park, Il. 
. Oklahoma City, Okla.7/™ 
. Olean, N.Y.8/ 


sr ss 


. Olympia, Wash. 
. Omaha, Neb. 

. Oneida, N.Y. 3 
Oneonta, N.Y 1 
. Ontario, Calif. $1 


3. 


15.00 
¥13.80 
15.00 
719.35 


Ww 
t 


17.00 
14.74 
13.83 
$20.13 
20.25 


$3.55 
10.48 
15.00 
18.92 


25.69 


10.15 | 


31.50 
15.00 
10.70 
29.60 


18.06 
18.28 
12.90 

9.72 


Nm — 


0 
7 


29.50 
8.08 
$10.00 


92 
00 


150.00 
78.80 
84.00 
7139.35 
78.15 


1,000 | 
1,500.00 
1764.80 
397.00 
$909.59 


$177.56! 


120.50 
161.67 

62.08 
148.15 


111.67 


112.11 | 


83.83 
795.96 
125.44 


$26.75 

83.75 
150.00 
132.72 
152.40 


79.50 
210.74 
150.00 

87.37 
206.18 


133.36 | 
111.03. 


118.80 
55.12 
66.40 


130.83 


59.11 | 


225.00 
147.15 
105.58 


62.90 
86.42 
205.83 
55.50 


$79.30 


768.95 
713.83 
802.42 


1,115.44 | 


6 | 


| Charge! 

| per 
Month 


0.70 | 
#2.25 1 


2.00 
1.50 | 1 


$1.43 
0.75 
0.67 
0.50 
1.50 


1.92 | 
0.66 
0.50 
$3.00 
0.67 


759.00 


830.74 | 


500.00 
765.70 
,726.02 


258.36 
011.03 
646.20 
505.12 
606.40 


171.67 


$63.03 | 


2,025.00 
997.15 


835.58 | 


467.90 
806.42 
,825.83 
528.00 
$772.30 


0.60 
1.67 
1.00 


7 


| Min. | Allow- 


ance 
on 

Min. 

ft 


| Pen- | Rate 
| alty | Rise 
or Since 
Dis- | 1945 
count) % 


500 


300 | 
,111 


400 
280 
333, 
200 
300 


873 
333 
200 
920 
208 


370 


200 
500 


400 


333 | 


600 
300 
800 
750 
500 


179 
400 
400 
134 | 
333 


300 
400 
444 
444 


* Data for year beginning Jan. 1, 
beginning Mar. 1, 1950. 

+ Quarterly basis. 

Bimonthly basis. 

§ Not including service charge. 


1950, except as indicated by superscript numerals: e.g., *” indicates year 


| Rates are increased or decreased automatically by 5 per cent for each 10 per cent change in pumping cost 


index. 


=. 
674 
1 | 
a 
2 |_| 0 
2 | 
a 2 DI 50 
2 3 $23.65 | 203.56 97 
2 905.50 25 
2 0 20.4 1511.67 0 
2 O} 11. 512.08 0 
2 23. 778.15 33 
20 
! P 77 
0 
9 
0 
$1.6 | | P 29 
1.1 | 0.42; P 0 
1.51 350.00 P 0 
2.6) 764.72 1.00 | 0 
28 825.89 | 1.48 P 
2 | 0.25 | P | 30 
2 1.5¢ P 0 
2 1.4 
2 3.6 1.38 — 13 
2 3.3 1.17 0 
2 24M 1.00 20 
2 2.3 2.33 55 
3 2 1.8 1.00 P 
) 1.00} 9.4 0.50 0 
2 8.7 0.50 0 
27. 1.08 50 
: 3) 21.1 1.50 20 
8} 15.! 0.75 P 14 
14 1.25 53 
* 2 10 
2 P 
| 


TABLE 4 (contd.)—Rate Analysis, 1950 


| 
Monthly Rates--$ | Min. | Allow- | Pen Rate 
(1,000-cu ft units) Charge} ance | alty Rise 
| 
| 


or Since 
Dis 1945 


count) 


per | on 
| Month Min. 
100 1,000 $ cu ft 


81. Oskaloosa, Iowa! 142.70; 1,269.63 0.90 200) D 18 


2. Ossining, N.Y. 1s 7 231.00 2,061.00 0.67 P | 20 

3. Paducah, Ky." a 3. 20.2! 144.00 770. . 333 | 30 
. Painesville, Ohio 126.80; 1,206 400 | 
. Palo Alto, 2. 211.10; 2,011. oe 500 


. Pasadena, Calif.7/° | 2.2 45.751 1,052.7! 500 
. Passaic Valley Wtr. Com. .25| 16. 138.32) 939 

. Peekskill, N.Y. 15. 117.35} 1,107.35 

. Pekin, Il. 

. Perth Amboy, N.J. 3.75 | 28.50 | $296. 3.75 | 1,000 


. Petersburg, Va. oa 29 | a2 613.2 19) 300 
2. Philadelphia, Pa. 5. 3.73) 598.54 67 333 
. Phila. Suburban Wtr. Co. 3. 70) 176.17 562.84 7. 111} 
. Phoenix, Ariz. 2. 11. 106.00 690.00 800 
. Phoenixville, Pa.' *! 12.92 85.83 760.83 00 | 535 


. Piqua, Ohio'/* 13 | 5 118.25 503.15 134 
. Pittsburg, Kan. 0. 139.28| 1,219.2! 207 
. Pomona, Calif.7/™ 81.40 801 800 
. Pontiac, Mich. 7 78.65 663.. 500 
. Port Chester, N.Y. 3.44} 29. 156.72 236.72 300 


. Portland, Me. 2.50} 14.00, 70.00 700.00 8. 500 
. Portland, 4 : 11.00 86.00 | 542.00 0. 650 
. Portsmouth, Va. 92} 17.10} 131.62 063.02 400 


. Pottsville, Pa. : a 15.30 92.30 812.30 
5. Providence, 13.98 91.97 766.97 370 


. Provo, Utah 1.00} 11.00); 91.50 811.50 | 
Quincy, 3.30! 23.63) 123.63) 843.63 0.90) 200 
. Racine, Wis. 1.73 | 14.13} 100.63 | 595.63 | 0.67 333 
. Rahway, N.J. 
. Reno, Nev. 


. Revere, Mass. a 150.00 1,500.00} 0.83 | 556 
Richmond, $1.60 | $15.10) $77.10) $617.10 | §1.00| 600 

3. Ridgewood, N.J. 7 123.83) 1,106.33 0.50 | 
. Riverside, Calif. 65.30 607.30 | 1.50 | 1,500 
5. Roanoke, Va. 3. 191.01 945.51| 1.25] 200 


. Rochester, Minn.''” 2; 83.80 803.80; 0.50} 250) 
. Rochester, N.H. 5. 60.00 375.00 | 0.83} 194 
. Rock Island, Ill..'” 2. 20.00 122.00) 1,134.00) 1.00; 500 
. Rome, N.Y. . 12.50 61.83 491.83 1.00 400 


Roswell, N.M.7'# 6.95 47.45 $52.45 1.50 667 
| | | | | 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 4/” indicates year 
eginning Mar. 1, 1950. 


t Quarterly basis. eh 

§ Plus 5 per cent utility tax. we tor > «<r, @ 
- 


= 5 
= 
Community* 
2! 
23 
19 
P 0 
25 
P 17 
D 10 
DP 0 % 
0 
x P 40 
25 
0 
3( D 0 
3( 0 
$( 0 
3( 
0 
D 20 
P 
3] 0 
0 
Dt 
0 
20 
0 a 
45 
3] P | 50 
3] 
.O 
i 


Monthly Rates—$ Min. } / y-| Pen- | Rate 
(1,000-cu ft units) “he ‘ alty | Rise 
or Since 
in. is- 1945 
10 | 100 | 1,000 > % 


Community* 


. Royal Oak, Mich.*'# 18.45 148.41; 958.41| 0.75 | 333 

. Sacramento, Calif. $1.20 12.00! $90.00 630.00 1.50 
3. St. Augustine, Fla. 3.05! 23.39) 170.50) 1,435.59 2.00! 600 
. St. Charles, Mo. | 3.65!) 26.10) 184.60) 1,737.10 1.00) 254) 
5. St. Cloud, Minn.!/5 $17.00 $124.00) $1,024.00} t1.00 500) 
26. St. Louis, Mo.*/® 13.90| 99.90 763.90) O17) 117 
27. St. Louis County, Mo. wa 16.14) 101.25 012.50} 1.00 440 

28. St. Paul, Minn. 1s ee 12.60; 100.00 610.00 0.25 
29. Salem, Ore.7/™ a 13.40 67.60 517.60 1.20 360 
. Salina, Kan. 15) 9.45] 44.65) 381.95) 0.75) 667) 

. Salisbury, Md. 13} 19.00; 106.40 845.00 | 1.13 444 
. San Angelo, 47 13.60} 100.00 781.25} 1.25| 267 
. San Antonio, Tex. 12.00} 80.80 579.60 | 0.88! 600 
. San Bernardino, Calif.7/” | 1.50; 8.50) 70.00 495.00 | 1.50 1,500 
. San Diego, Calif.7/” 3.00 | 28.77} 206.57/| 1,817.57| 1.70 500 


. San Francisco, Calif.7/” $2.59 | £23.76 | 196.71 | $1,516.69 

. San Jose, Calif. |} 2.30} 16.20 124.20 1,204.20 wis 500 
. Santa Ana, Calif.7/” 50} 13.50 86.50 626.50 = 1,000 
. Santa Barbara, Calif.7/" 32.50} 267.50! 2,517.50 500 
. Santa Cruz, Calif.7/” 12.60! 78.85 715.35 500 


. Santa Fe, N.M. 21.76} 128.56 936.40 | 1.75 | 333 
. Santa Monica, Calif.7/” 10} 14.10) 98.50 703.20) 1.. 600 
. Santa Rosa, Calif.7/” .00 |} 16.50) 119.00) 1,131.00 Ps 667 
. Saugus, Mass.!/5! 50| 15.00) 150.00! 1,500.00| 0.83) 556 
. Seattle, Wash. , | 1.13} 9.26 69.24 609.26 h. 300 


. Shamokin, Pa. $4.65 | §19.15 | §106.90| §984.40| 1. 134 


. Sheboygan, Wis. 1.49} 11.34] 79.67 477.51 A! 200 
. Shelby, N.C.7/% | 3.00} 20.75| 122.50} 1,135.00 400 
. Shelbyville, T1.25 | 2.75) 18.75 7108.75 

. Shenango Valley Wtr. Co. | 3.63 | 27.53 191.67| 1,294.97 | 0.7. 33 


. Shorewood, Wis.!/* | 4.70) 15.25 | 150.83 | 1,460.00 

. Sioux City, lowa‘/® 1.63} 11.60) 81.85 756.85 667 

. Sioux Falls, S.D. | 2.50} 14.90 96.30 207 | 

. South Gate, Calif.!/®! 1.30} 10.20} 73.20 703.20 1,000 | 
South Milwaukee, Wis. .67| 14.15] 91.38 659.81 50) 900 


356. South Norwalk, Conn. 12.40! 93.40 903.40 556 
357. South Orange, N.J. 3.15 | 31.50) 315.00! 3,150.00} 0.5 150 
358. So. Calif. Wtr. Co. oy 3. 10.35 95.35 725.35 25 1,000 
359. Spartanburg, S.C.7/” 18.08 | 114.57 852.57 | 0.70 300 
360. Spokane, Wash. | 0. | 445.00; 0.50 | — 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., 9/® indicates year 
beginning Mar. 1, 1950. 

+ Not including service charge. 

t Quarterly basis. 

§ Rates shown are for gravity system. Pumped water rates: $5.25, $25.15, $166.90, $1,584.40. 


(676 TABLE 4 (contd.)—Rate Analysis, 1950 
. 1 2 3 | 4 | 5 | 6 | 7 | 8 | 9 
30 
0 
29 
0 
0 
23 
0 
0 
3 20 
0 
17 
58 
0 
10 
134 
; 40 
2 
30 
10 
13 
0 
0 
D 22 
15 
P 0 
P 
26 
0 
0 
40 
0 
10 
0 
0 
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TABLE 4 (contd.)—Rate Analysis, 1950 


2 


a | os 


Community* 


Monthly Rates—$ 
(1,000-cu ft units) 


10 | 100 1,000 


sl 


x 


oo 


. Uniontown, Pa. 
3. Vancouver, Wash. 
. Vincennes, Ind. 


. Wabash, 
. Walla Walla, Wash. 
. Warren, Ohio 

. Washington, D.C.7/% 
. Wash. 


. Springfield, I11.3/% 
. Springfield, Mass. 
. Springfield, Mo. 

. Springfield, Ohio 
. Stamford, Conn. 


. Staunton, Va. 

. Sterling, II. 

. Stevens Point, Wis. 
. Streator, III. 

. Superior, Wis. 


. Swampscott, Mass. 
. Syracuse, N.Y. 


Tacoma, Wash.!/5 


. Tampa, Fla.!°/® 


. Toledo, Ohio!/* 1.00' 9.00 
| 


Tonawanda, N.Y.!/5 
Torrington, Conn. 
Traverse City, Mich.7/” 
Tucson, Ariz.*/* 


Tulsa, Okla.7/ 


Two Rivers, Wis. 


Ind.'/5 


Sub. San. Dist. 


. Waterloo, Ilowa*/#® 
. Watertown, 
. Watertown, S.D. 
. Waukegan, 

. Waukesha, Wis. 


N.Y.7/@ 


. Wauwatosa, Wis. 

. Webster, Mass. 

. Wellesley, Mass.!/ 
. Wenatchee, 
. West Allis, Wis. 


Wash. 


13.50 


7.87 


29.10 


38.49 
26.50 


1.58 | 15.08 


32.00 | 


1.80 
11.00 
2.20 | 


| 


. Virginia, 


NN 


18.00 
| $8.00 
20.50 


26.00 


$3.75 | 
12.60 | 


16.20 
9.37 


$20.25 | 


14.35 
10.74 


20.48 | 
18.42 | 


14.12 


10.42 
16.00 
$22.64 
13.60 


| 
| 


11.83 | 


| 79.70) 
§2.17 
157.94 
$75.00 
197.10) 


209.49 | 
179.00 
$56.05 


709.70 | 


6 


| Min. 


| 


502.17 | 
967.94 | 
$581.25 | 


839.10 


1,399.47 
1,529.00 
$361.05 


| $206.95 | $1,151.95 | 
685.50 


105.00 | 


108.42 | 
120.00 | 
t48.00 | 
138.50 | 
85.50 


105.50 
90.90 
53.92 
92.40 
141.35 


85.52 
149.75 
84.73 
45.00 
174.00 


{28.75 
81.35 
112.20) 
90.37 | 
$202.50 | 
| 65.34 
| 78.79 
90.88 
100.17 
102.61 


103.50 
90.00 


71.94 | 


1,008.42 | 


3,278.00 | 


$408.00 | 


1,173.50 
724.50 


638.00 | 


$640.90 
503.92 


900.90 | 


978.85 


643.52 
987.25 


534.73 | 


450.00 


1,614.00 | 


$150.75 
534.00 
1,012.20 
900.37 


$2,025.00 | 


470.34 


504.74 
720.88 
910.17 


655.77 


1,013.58 | 
900.00 | 
$220.64 | ¢2,200.64 


611.94 
1,045.92 


| Charge 


per 
Month 


s 


0.50 


0.67 | 


1.50 
t1.00 
1.00 


1.25 
1.26 
t2.25 
0.75 
0.60 


0.58 
0.75 
0.50 
1.65 


1,00 | 


1.00 


0.80 
1.50 
1.25 


0.90 
1.00 
1.00 
1.25 
1.50 


1.00 
0.90 
0.91 
0.17 


0.75 
0.33 
1.00 


0.90 | 


0.80 


0.25 
0.58 
$2.40 
1.83 
0.25 


Allow- 


ance 
on 

Min. 

cu fl 


300 
370 
406 


1,000 | 


300 | 


400 
1,000 


Pen- 
alty 
or 
Dis 
count 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., ?/ indicates year 


+ Quarterly basis. 


t Not including service charge. 


fv. 


= 
1 | 
| 3.20 17 
| 3.16 | 0 
3 | 5.24 
3 3.15 | 
3 $2.28 P 7 
417| P 50 
| 0 t 
| 
1.50) 12.9 607) 
3 t2.40 | $14.9 0 
74 600) P | 27 Py 
1.80 9.9 667 0 
4.17| 28.8 134) P | 12700 
2} 13.2 300 
20.0 113 20 
400} P 
3 t1.5¢ 4 
3 1.5¢ 667 0 
3 | 2.5¢ 300 
3 | 1.27 025| P 
| 2.25 P 0 
1.56 P 30 
2.50 400' P | O 
| | Pp | 35 
290 0 7 
800 20 
267 20 
4 | 


3 | 


Monthly Rates Min. | Allow- | Pen 

(1,000-cu ft units) | varge| ance alty 

on | or 

— Min. | Dis- 
100 | 1,000 $ | cu ft | count 


Community* 


401. W. Palm Beach, Fla. 22.67| 220. 2,131.25 | 0.75 | 
402. West View, Pa. 142.42 1,256.17 1.25 | D 
403. Westerly, 135.00 1,350.00 1.00) 375 
404. Westfield, Mass. 51.50 | 503.00 556! D 
405. Weymouth, Mass. 125.31 918.60 | 7 200 


406. Whittier, Calif.7/” 1.50 15.00 99 00 639.00 | = 1,000 
4107. Wichita, Kan.!/*! $2.54 | £20.33 | £118.57 T580.95 
408. Wilkinsburg-Penn Auth. 3.08 30.00) 162.40) 1,152.40 
409. Wilmington, N.C.7/® 2.50) 22.00, 130.00) 1,150.00 
410. Winchester, Va.7'” 44; 10.88) 100.41 954.16 


$11. Winnetka, 21.00, 210.00) 2,100.00 | 
$12. Worcester, Mass. Z. 20.50; 149.17 1,409.17 
$13. Wyandotte, 12.27; 81.97 763.37 
$14. Xenia, Ohio 2: 20.80} 152.85 692.85 
$15. Yakima, Wash. 2.75 13.80; 82.80 757.80 


416. Youngstown, Ohio t9.10 $54.10) $320.76 
| 


* Data for year beginning Jan. 1, 1950, except as indicated by superscript numerals: e.g., */® indicates year 
beginning Mar. 1, 1950. 

t Plus 25 per cent surcharge (collected for city). 

t Not including service charge. 
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678 TABLE 4 (contd.)—Rate Analysis, 1950 
Rate 
Rise 
Since 
0 
fal 
20 
0 
23 
25 
i D | 36 
30 
10 
25 
| 
| P | 25 
| 
100, D 
1,136, P 0 
600 D 0 


Chummy is what Grand Rapids was 

-plumb chummy! And most, if not 
all, of the 1,532 chums and 365 chum- 
stresses enjoyed themselves the better 
for having really supersaturated the 
town with water workers. Certainly 
the fact that registration fell 110 short 
of Philadelphia’s 1950 record was any- 
thing but obvious, and the very crowd- 
ing that caused it kept the group not 
only closer together but more neigh- 
borly than for many conventions past. 

Not only with water workers, 
though, Grand Rapids was crowded too 
with information and entertainment: 
16 technical sessidns solidly packed 
with data presented by 8&5 speakers; 
16,000 sqft of exhibit area solidly 
packed with equipment and materials 
produced and distributed by 87 AW 
WA manufacturers; and 16 separate 
social affairs solidly packed with fun 
and fellowship arranged by 89 Michi- 
gan Section committeeists. Added to- 
gether these various figures total an 
impressive 16,293—much more a meas- 
ure of the convention’s success than 
the 1,897 registration total or even the 
statistics on page 34. 

With the Sunday noon opening of 
144 boothsful of beautiful equipment 
and of a registration line equally as 
popular if not as pretty, this 73rd of 
AWWA’s convention was under way 


a way that soon was more than busy 


with technical sessions two at a time, 
committee meetings by the dozen, bull 
sessions galore, and everywhere and 
almost always a most unquiet roomina- 
tion. Strictly socially, though, the pro- 
gram started on Sunday night, when 
the fraternizing and sororizing of the 
“Meet and Greet” affair were intro- 
duced by a “Dutch Buffet,” for which 
the turnout was tremendous—so tre- 
mendous, in fact, that many appeared 
to have been well buffeted long before 
they reached the buffet. On Monday 
night, too, almost everyone was on 
hand to salute new Honorary Members 
Wendell laDue and Reeves Newsom, 
Diven Medalist Jim Kerslake, Goodell 
Prizewinner Edward Moore, 28 new 
Fuller Awardees, and this year’s off- 
cers who hosted the ball that followed 
the ceremonies. “Tuesday’s Paul Bun- 
yan party hit a new high in hilarity, 
thanks not only to the square (some- 
times only squarish ) dancing and skits, 
but to the prizewinning costumes of 
pantalooned Mrs. Murray Smith, pert 
Mary Buswell (Arthur’s daughter), 
waistlined Wendell LaDue, and color- 
ful Charley Casad, as well as to the tall 
tale telling that won lumberjackpots 
for Baldfaced Bill Sellers and Claud 
Exaggerating Erickson. Wednesday 


(Continued on page 34 P&R) 
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Grand Rapids Registration by Days 


Day 
Sunday, May 10 
Monday, May 11 
Tuesday, May 12 
Wednesday, May 13 
Thursday, May 14 


TOTALS 


stor np. 1 P&R) 


MEN 


1,532 


TOTAL 
215 1,031 
141 634 

9 131 
62 
39 


1,897 


LApbIES 


365 


Geographic Distribution of Registrants 


UNITED STATES 
& TERRITORIES 


Alabama 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
Dist. Columbia .. 
Florida 
Georgia 
Hawaii 
Illinois 
Indiana 

Iowa 

Kansas 
Kentucky 
Louisiana 
Maryland 
Massachusetts 


Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 

New Jersey 

New Mexico 
New York 

North Carolina 
North Dakota .. 
Ohio 

Oklahoma 
Oregon 
Pennsylvania 
Puerto Rico 
Rhode Island ... 
South Carolina .. 
South Dakota ... 
T ennessee 


Virginia 
Washington 
West Virginia .. 
Wisconsin .... 


CANADA, CUBA 
& FOREIGN 


3olivia 
Canada 

Costa Rica ... 
Cuba 

Egypt 
Germany 
Great Britain ... 
Japan 

Panama 

Peru 

Surinam 


Comparative Totals—1944-1953 


YEAR 
1953 


PLACE 


LADIES 
365 


Grand Rapids 
ot Kansas City 


“Si Miami 

Philadelphia 
ae Chicago 

Atlantic City 

San Francisco 

St. Louis 

Milwaukee 


1952 
1951 
1950 
1949 
1948 
19497, 
1946 pron. 
1944 


386 
491 
329 
374 
356 
431 
214 
171 


Win, Place & Show in Section Awards 
Old Oaken Bucket 


Hill Cup 
Nebraska 
Kansas 
Rocky 


Henshaw Cup 


Montana . 


Ala.- Miss. 18.63 


California 
Southwest 
New York 


(Continued on page 36 P&R) 


— 
ig 
22 
19 
TOTAL .. 1,897 
1,897 
he 1,600 1,986 
ims 1,906 
1678 2,007 
1593 1,967 
1,546 
1,303 1,517 
§ 
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Probably the two greatest producers of objec- ve 
— tionable tastes and odors are algae and trade wastes. 
Aqua Nuchar Activated Carbon removes these odor- 
ous compounds in water by adsorption. This is a 
physical rather than a chemical action so that Aqua 
Nuchar literally attracts and holds tastes and odors 
in its tremendous labyrinth of active surfaces. 


Our Technical Service Department is available 
— for Threshold Odor Test demonstrations. Anyone 
inte rested in having such a demonstration presente 
= 


should write to our neares st office. 


indusirial 
CHEMICAL SALES 
division west virginia pulp and paper company 


New York Central Building Pure Oil Bidg. Lincoin-Liberty Bidg. 2775 Moreland Bivd. 
230 Park Avenue 35 E. Wacker Drive Broad & Chestnut Sts. 
New York 17, N. Y. Chicago 1, Illinois Philadelphia 7, Pa. 


| | Fz 
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continued breaking both attendance and 
entertainment records when the Dutch 
dancers klomped and karved and ka- 
pered to the delight and amazement of 
even the natives. And Thursday found 
800 discovering the real meaning of 
“full” registration in juicy tenderloin 
and in their share of the applause for 
the Nebraska, Cuban, and California 
sections, which carried off the Hill, 
Henshaw, and Old Oaken Bucket 
awards, for a most accomplishful 
AWWA year under now exprexy 
Charlie Capen, and for a happy 73rd 
year under new gavelwielder Morrison 
Cunningham, a southwestpaw. 

Not only in the evenings, though, 
was there extraoccupational excitement. 
There was the annual golf tournament 
—played on the convention’s only rainy 
day—where Carroll F. Sweet Jr. 
cruised around in 85 to become the 
winner and new champion among the 
operators; Jack Hoerner’s 75 was the 
best score in the open competition ; and 
Warren Whitney’s 72 was low net, 
when a net seemed more appropriate 
than clubs. There were those eating 
events: the Fuller Award Society 
breakfast and the Manufacturer’s 
luncheon, both of which catered to rec- 
ord crowds. There were a dozen in- 
spection trips to see Grand Rapids’ 
pumping, filtration, especially, 
fluoridation. There were the Furni- 
ture Museum and the Furniture Exhi- 
bition to visit. And there was a ladies 
program that included two style shows 
and teas, a luncheon complete with 
book review, and a special trip to Hol- 
land, Mich., to attend the tulip festival. 

Primarily responsible for practically 
everything was Ned Barrett and his 
premier cohorts, Les Harris, Ted Van- 
dervelde, Tom Quigley, and Sig Sig- 
worth, not to forget Esther Harris 
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whose hand it was that guided the 
ladies to a wonderful weekful of fun, 
fashion, and furniture. Of course, 
there were a couple hundred other 
Michiganders who shared the burden 
of making two thousand visitors feel 
at home and of entertaining them, and 
we're sure they all feel fully repaid in 
the success of their meeting. Grand 
Rapids was not only grand but it went 
by too rapidly. And as we hear a 
murmur of “wait till next year” from 
the even northwestlier, it won’t be 
amiss right now to calendar May 23, 
1953—Seattle ! 


Latest fluoridata from the Public 
Health Service indicated that as of 
May 1, 1953, fluoridated water was be- 
ing provided by 407 water works serv- 
ing 769 communities with populations 
totaling 14,300,000. At the same date, 
fluoridation programs had been ap- 
proved but were not yet in effect in 
communities totaling 15,800,000 popu- 
lation. Thus, the total of “now” and 
“soon” in fluoridation is almost a third 
of the total population served by public 
water supply. 


AMERICAN 
WATER WORKS 
ASSOCIATION 
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With meter as with meter boxes, 
John L. Ford, of the Wabash, Ind., 
company of that name, seems to be 
fully familiar—which puts him hot on 
the heels of that trusty troubadour of 
immerse verse, Wallace & Tiernan’s 
Bill Orchard, in contention for men- 
tion as AWWA’s Rhymer Laureate. 
Of course, in pointing out that water 
costs colossally little, friend Ford may 
well be accused of helping to perpet- 
uate a present pain, but the fact that 
his quoted price of 12} cents per ton 
is considerably higher than the going 
rate ought to give him the benefit of 
the doubt in Hollywooding a horror. 


The Colossal Bargain 


In these days of wide inflation 
Which has spread across our nation 
The thoughtless man may almost turn to 
drink ! 
Where’s the bargain hunter’s clover ? 
Is the day of values over ? 
Just open up the faucet in your sink! 


Out will come your RUNNING WA- 
TER 
Maybe colder, maybe hotter; 
All you want, and under pressure, too! 
At a bargain you are gazing, 
For the price is most amazing— 
If you take the time to think the matter 
through. 


For a penny, soak or shower 
For a quarter of an hour. 
It will wash away your smells, and aches, 
and ills. 
For a beer you pay a quarter, 
Even though you hadn’t orter. 
A hundred drinks of water cost two mills! 


When it comes to sanitation, 
RUNNING WATER’s made our na- 
tion 
Hale and hearty for the little that we've 
spent. 
And when you’ve got to go 
It is comforting to know 
That seven flushes cost you but a cent! 


(Continued on page 38 PER) 
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Do you think that dirt is cheaper, 

Whether top soil or the deeper ? 
Just buy a ton and shudder at the blow. 

Don’t get hot beneath the collar ; 

Water’s eight tons for a dollar! me 
Here’s your colossal bargain—H.O! = 

Disqualified by anonymity from 
consideration as prime rhymer is the 
author of four untitled lines supposedly 
surreptitiously inserted in the 30,000 
envelopes which carried water bills to 
the residents of Sioux City, Iowa, last 
month. Not only worth, but worthy 
of, an Oscar was the thought thus en- 
versed. But the question around the 
water department must be: Oscar 
Sutherland, superintendent, or Oscar 
These be the 
lines : 


We're on the job both night and day, 
And yet we work for more than pay, 
Because to us it’s really fun 

To make your running water run. 


“You may be able to earn an extra 
$1,000 this year,” is the opening line 
of an announcement from the James 
F. Lincoln Arc Welding Foundation, 
Cleveland 17, Ohio. The foundation 
is offering $13,500 in awards for the 
best descriptions of possible uses of 
arc welding in the operation of water 
or sewage works, together with a num- 
ber of other municipal departments and 
other nonindustrial business and service 
organizations. A rules booklet and 
further information is available from 
the foundation. 


William F. Haendel has been trans- 
ferred from the Chicago office of Nep- 
tune Meter Co. to represent the firm 
in Wisconsin. Another Neptune ap- 
pointment is that of William H. Wag- 
goner, who will cover the Iowa terri- 


tory. 
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Rollo Kimball Blanchard, until his 
retirement last January the well-known 
vice-president of Neptune Meter Co. 
_ (see March issue, p. 34 P&R), died 
suddenly on April 25, 1953, in Clear- 
water, Fla. He was 67. In addition 
a to his more than 40 years of service 
with the Neptune organization (of 
: which he remained a director after his 
retirement), he had been secretary- 
treasurer of AWWA’s New York Sec- 


tion tor years, since Wuring 


his visit to Florida, his duties had been 
: taken over by his son, Kimball Blan- 


secretary. 

Among his other AWWA activities, 
_ Blanchard was secretary of the Fuller 
Award Society, and a special com- 
- memorative scroll presented to him by 
the AWWA Board of Directors last 
January lauded him as “a tireless 

_ worker for water works men.” 


: Cecil A. Brown has joined the 
- Rensselaer Valve Co. and will repre- 
sent the firm in Arkansas, Missouri, 
and Louisiana, with his headquarters 

at Arkadelphia, Ark. He was formerly 
manager of the Pine Bluff, Ark., water 


system. 
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Short courses on plastic materials 
of construction for corrosion control 
are being offered by Atlas Mineral 
Products Co. to all comers. A full 
week’s course for corrosion engineers, 
and a three-day course for maintenance 
men, have been planned, and will cover 
plant design, properties of plastic and 
ceramic materials, protective coatings, 
rubber and plastic linings, plastic pipes 
and structures, pipe jointing materials, 
and other approaches to control of cor- 
rosion. No tuition is charged, but stu- 
dents are expected to meet their own 
expenses. Inquiries should be ad- 
dressed to Vice-Pres. Joseph A. Snook, 
Atlas Minerals Products Co., Mertz- 
town, Pa. 


Charles M. Gard has joined the 
Columbus, Ohio, consulting firm of 
Alden E. Stilson & Assoc. in the ca- 
pacity of associate engineer. 


Louis F. Frazza has been promoted 
from assistant manager, New York 
Dist., to staff manager of the Transite 
Pipe Dept. of Johns-Manville Corp. 
Although working out of New York 
headquarters, he is a New Jersey resi- 
dent and holds office as president of 
the New Jersey Society of Professional 
Engineers and treasurer of the North 
Jersey Water Conference. 


Marvin Nichols, consultant of 
Freese, Nichols & Turner, Fort Worth, 
and on the AWWA Conference pro 
gram at Grand Rapids to discuss the 
1952 drought in the Southwest, was 
appointed by President Eisenhower as 
commissioner of the Bureau of Recla- 
mation, upon the advice of Secretary of 
the Interior Douglas McKay. He suc- 
ceeds Michael W. Straus, who resigned 
when President Truman’s term expired 
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_ When you need water pipe consider the 7 big advantages 
De of Armco Welded Steel Pipe. 
7 1. RIGHT SIZES. Armco Pipe is supplied in diameters from 6 to 
«36 inches; wall thicknesses from 9/64- to 1/2-inch. 
2. LOW INSTALLATION COSTS. 50-foot lengths mean fewer joints, 
less assembly. Handling is simplified. 
«3, PREFABRICATED FITTINGS. Standard and special fittings save 
time and money in design and installation. 
-_ 4. LOW LEAKAGE LOSS. Tight joints with field welding or any 
standard coupling mean fewer chances for leaks. 
5. HIGH FLOW CAPACITY. Special lining assures continued high 
flow capacity, prevents tuberculation, stops costly cleaning. 
6. WITHSTANDS PRESSURES. Armco Steel Pipe assures high 
safety factor against internal and external pressures. No 
a explosive bursting due to vibration or sudden overload. 


This pipe flexes with the load. 

7. LOW YEARLY COST. Armco Pipe provides full assurance of 

long life. It is manufactured to A.W.W.A. requirements. A 

wide variety of protective coatings are available for specific 
conditions. 

Write for more data. Armco Drainage & Metal Products, 
Inc., Welded Pipe Sales Division, 3423 Curtis Street, 
Middletown, Ohio. Subsidiary of Armco Steel Corporation. 
In Canada: write Guelph, Ontario. 


Armco Welded Steel Pipe 


A.W.W.A. 
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O. A. Newquist, manager of the 
Muncie, Ind., Water Works Co., is 
being transferred to Long Branch, N.J., 
on June 1 to succeed J. O. Herr, retir- 
ing manager of the Monmouth Consoli- 
dated Water Co. Both utilities are 
part of the American Water Works 
Co. group. 


Byers Beware! is only an after- 
thought now. It was in early April 
that City Lake, the sole source of water 
supply for the northwest Texas town, 
completely dried up. Then, after eight 
hours of utter drydom during which all 
able-bodied among the town’s 570 popu- 
lation labored feverishly to hook up 
11,000 ft of donated 2-in. oil pipe to 
a helpful farmer’s spring, water began 
to flow again. Five days later the 


spring, too, gave out, and another burst 
of thirst activity began, this time under 
the direction of the Rev. Eldon Cole, 
who is a diviner as well as a divine. 
Parson Cole’s brass Y directed des- 
peration drilling that struck nothing 
but a trickle—too little, too deep, too 
salt—and Byers’ water worries wors- 
ened. Last reports told of a hunt for 
a tank truck to tote water from a stock 
farm three milles away to meet mini- 
mum needs for drinking, cooking, and 
sanitation, but a permanent solution at 
a price at which Byers could buy still 
seemed as remote as ever. If “a town 
without an adequate water supply is a 
town without a future,” Byers is by 
way of losing even its present. Any 
day now, as a matter of fact, it may 
be “Byers be where?” 


(Continued on page 42 PER) 
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Swimming Pool Filters Automatically Operated By H e T Poppet Valve 


Automatic operation of swimming pool s 
The above shows 3 H & T swimming pool filters automatically operated 


plenty on operation. 


filter adds very little to their overall cost ... saves 


by an electrically operated H & T poppet type multiport valve. 
Tf you are designing. building, or using swimming pool filters, you should be interested. 


wat 
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 ‘'HUNGERFORD &-TERRY, INC. 
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YEAR AFTER YEAR OF 
ENDURING 
ACCURACY 


CALMET, with its rugged 
construction of special alloy 
bronze, is designed to resist ier ie 
wear, rough handling and corro- 

sion. Due to special frost proof — 
bolt all meters are your favorite, all 
bronze, split case design, with spuds in ‘+, 3 
the base which permits the removal of working [ate 
parts for cleaning, inspection or repair in a few 
minutes without disturbing the main line connections. 


The CALMET employs the oscillating piston . . . slow mov- 
ing, extremely accurate and long wearing. Its slow moving 
gear train (fully lubricated and enclosed) also contributes 
to long life and enduring accuracy. 


~~ @ SALES REPRESENTATIVES—Write for 
complete details of the CALMET franchise 


bo in your territory. 
ET WATER METERS 


MADE BY WELL MAC & SUPPLY CO mrt Weare TEX as 
“= 
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KRALOY 


PIPE & FITTINGS 


COMPLETE 
DISTRIBUTION 


SYSTEMS 


MAINS, SADDLES, SERVICES 


No Corrosion! 


Kraloy will not rust, is impervious 
to all types of soils, and is not sub- 
ject to galvanic corrosion. 


Low-Cost Installation 


No welding or field wrapping is 
necessary. Installations are simple, 
rapid, inexpensive. 


No Maintenance 


Properly installed Kraloy systems 
eliminate all maintenance except 
damage by excavating equipment. 
* LIGHT-WEIGHT, Easier to handle. 8 
times lighter than steel, 15 times 
lighter than copper. * TRANSPARENT 
Permits visual inspection of joints. 
* GREATER CARRYING CAPACITY, Smooth, 
frictionless. Can carry 20% more 
than steel pipe. * NON-TOXIC, Does not 
impart a taste to water. 
Kraloy in use by over 100 water 
utilities. 
STOCKED BY 

Republic Supply Co. we valif. National 

Supply Co. HOMCO Mine Supply 
Co. Mid-Continent Supply Co. 


Write for technical data and installation 
details. 


| 4710 East Washington Boulevard 
Los Angeles 22, California 

Please send me 

information o on Pipe an ant 


Gentlemen: complete 


AND 


| we’re all set to emulate. 
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Tritium! That’s all we have to say 
about the recent activities of Dr. Wil- 
liam F. Libby of the University of Chi- 
cago. Tritium! It was Dr. Libby, 
you will remember, who created such 
a nationwide stir with his call for 
“middle-aged water” of known age, 
which he purportedly wanted to use in 
checking his method of determining the 
age of liquids by their tritium content. 
And now what is he up to but talking 
custom officials into admitting duty- 
free a large consignment of European 
wines on the grounds that it is for “sci- 
entific’ rather than gustatory pur- 
poses? Rather than envy, though, 
After all, the 
57 per cent of good Scotch that is 
water certainly needs some “scientific” 
analysis on our part. 


Philip A. Potter, senior engineer for 
the New Jersey Board of Public Util- 
ity Commissioners and at one time 
resident engineer for Hackensack Wa- 
ter Co., has rejoined the engineering 
staff of Buck, Seifert, and Jost, with 
which he had previously been affiliated 
for about fifteen years, since its found- 
ing by the late Nicholas Hill Jr. 


A method of lining pipe, in place, 
with a vinylite plastic film from 0.004 
to 0.005 in. thick is being applied to 
water mains by Pipelife, Inc., of 
Odessa, Tex. Originally developed for 
oil and gas lines, the process is now 
being expanded to include water dis- 
tribution systems. The lines are 
cleaned before being lined. 


A Pittsburgh, Pa., office is being 
opened by Hungerford & Terry to 
serve the adjacent territory in Penn- 
sylvania, Ohio, and West Virginia. 
The office will be managed by Walter 
G. Guldbrandsen. 


(Continued on page 44 P&R) , 
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water storage vessels 


ELEVATED 
TANKS, 
«RESERVOIRS, 
«SPHERES AND 
STANDPIPES 


... built to all standard 
codes and specifications 
including: A.W.W.A. 
N.B.F.U. FLA. Face 
tory Mutual. 


WARREN, PA. and BRISTOL, PA. 


Sales Offices): NEW YORK 20 * AKRON * BOSTON 10 * BUEFALO 2 * CHICAGO 3.* CINCIN- 
NATI 2 * CLEVELAND 15 * EL PASO * HOUSTON 2 * LOS ANGELES 14 * PITTSBURGH 19 
RICHMOND 20 * SAN FRANCISCO * WASHINGTON 6, D C * HAVANA * “TIPSA,"’ BUENOS AIRES 
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“No water necessary” is fortu- 
nately far less frequent than “just add 
water,” but not infrequent enough not 
to bother us. What started out as a 
rather interesting method of stewing 
food in its own juice and then really 
progressed to a means of letting us 
concentrate on our drinking now seems 
to be going off the shallow end. After 
all, both waterless cooking and Scotch 
on the rocks actually only postpone the 
use of water till later in the dishpan 
or in a bromo, but the new waterless 
hand cleaners, waterless shampoos, and 
waterless window washers, not to 
mention the welter of chlorophyll prod- 
ucts, are actually muscling in on the 
water business. And as if it weren’t 
bad enough to be set back in the battle 
for cleanliness and a sweet smell, we’re 
beginning to find waterlessness practi- 
cally rampant in the fire fighting field. 
Not just the ordinary chemical extin- 
guishers any more or even water wet- 
ting agents, but now licorice and sound 
are stepping up the competition. Lico- 
rice, it appears, in addition to its role 
as “medicine and elixir of life,” has 
applied its extraordinary foaming quali- 
ties to the task of smothering fires. 
And sound, which in the high frequen- 
cies is now being credited with almost 
infinite capabilities, can presumably 
wash its waves over a blaze and do a 
supersonic snuff. 

If this dangerous trend continues it 
won't be droughts we worry about, but 
demand. And even so, our lot will be 
a happy one compared with that of 
man’s best friend. 


Happier news, then, than it might 
otherwise have been is word of more 
work for more water in the laundry 
field—now to finish the job by wring- 
ing wet wash dry. The answer, of 
course, is hydraulic pressure squeezing 
a rubber bag containing up to 225 Ib 


of wet clothing. The wringinz job is 
said to be done “thoroughly, silently, 
smoothly, and with amazing economy,” 
cutting power costs and fabric dam- 
age, while saving 75 per cent of opera- 
tional time. “No water necessary!” 
Hummmmmph! 


Fifth Wonder of New York is 
what the big city’s water supply sys- 
tem was designated by ASCE’s Metro- 
politan Section members in a centen- 
nial year poll to select the seven 
engineering wonders of the metropoli- 
tan area. First to fourth in the bal- 
loting were more obvious wonders: 
the George Washington Bridge, the 
Brooklyn Bridge, the Empire State 
Building, and the New York City Sub- 
way System. And sixth and seventh 
were the Holland Tunnel and the 
Brooklyn-Battery Tunnel. 

It was in recognition of “the vital 
importance in bringing over one billion 
gallons per day of clean, safe water 
over long distances and through diffi- 
cult topographical conditions into the 
homes of millions of people and to 
thousands of industrial plants,” that 
the engineers called the system won- 
derful. Little wonder that they call it 
wonderful either, since it was the Cro- 
ton Aqueduct project of the system 
that actually spawned ASCE itself. 

Incidentally, in pointing out that all 
wonders above the water supply in the 
standings are above water and all be- 
low water, below water, we do not 
necessarily intend to be significant. 
Anyway things are looking up, for 
water was only incidental to the origi- 
nal seven wonders: the pyramids of 
Egypt, the hanging gardens of Babylon, 
the Phidias statue of Zeus, the temple 
at Ephesus, the tomb of Mausolus, the 
Colossus of Rhodes, and the lighthouse 
at Pharos. 


(Continued on page 46 P&R) 


June 1953 JOURNAL AWWA 
EXPERIENCE - SERVICE - EQUIPMENT 


to meet your exact water treatment needs 


PER 45 


RAPID MIX—HOMOMIX 
Accompl:shes instantaneous, vio- 
lent, uniform blending of a liquid 
and one or more chemicals without 
the use of a mixing tank. 

Send for Technical Supplement HM. 


FERROFILTER 
Backwashable ventilated anthracite 
contact bed for iron and carbon 
dioxide removal. 
Send for Bulletin 252B. 


FLOCSETTLER 
For turbidity removal and soften- 
ing; combines all modern concepts 
of water treatment into one unit. 
Send for Technical Supplement FL. 


COLLECTORS 
Sturdily constructed sludge removal 
mechanisms for both rectangular 
or circular tanks. 
Send for Bulletin 253B. 


PUMPS 
Complete line of split case, end 
suction, axial flow, deep well tur- 
bine, and sludge pumps. 
Send for Bulletins. 


* IN OUR 


FLOCCULATION EQUIPMENT 


The “AMERICAN” Paddle Flocculation Unit 
has been particularly designed to efficiently carry 
out the slow mixing and flocculation functions 
required in the coagulation process. In addition, 
inherent design features have been utilized which 
allow for flexibility in operation, ease of installa- 
tion, and simplified maintenance. 


A choice of units is available which allows 
for adaptations to existing basins. Vertical pad- 
dle units in two basic styles can be utilized for 
smaller tanks, with horizontal multiple assem- 
blies for the larger tanks. 


The “AMERICAN” design is unique in that 
the central shaft may be either solid or a hollow 
torque tube with a stub shaft member (always 
being of solid machined shofting) through the 
bearings and stuffing boxes. The solid stub 
shafts and central shaft members are connected 
by means of rigid, flanged type couplings in a 
manner which facilitates installation and removal 
of each paddle unit. This construction has a 
distinct advantage over other types of construc- 
tion because it eliminates the necessity for ma- 
chining down the main torque tube and thereby 
decreasing both the strength and life of the 
shafting. Send for Technical Supplement PF. 


85TH YEAR 


AMERICANeWELL WORKS 


IN OUR 685TH YEAR 


Pumping, Sewage Treatment, and 
112 North Broadway Water Purification Equipment 
AURORA, ILLINOIS RESEARCH - ENGINEERING - MANUFACTURING 


> Qe agree Offices: Chicago * New York * Cleveland * Seles Representatives throughout the World 


7 
| 


We 


46 P& PERCOLATION AND RUNOFF 


V ol. 45, No. 6 


(Continued from page 44 P&R) 


Eugene R. Lopez, formerly with 
the Protective Coating Sales Sec. of 
the Barrett Div., Allied Chemical & 
Dye Corp., has joined the Chemical 
Fire & Rust Proofing Corp. of Long 
Island City, N.Y., in the capacity of 
vice-president. He will be responsible 
for sales of protective coating installa- 
tions, particularly for pipelines and 
tanks. 


Priscilla has the nicest lines of any 
water works system we know—not just 
pipe either, but stem to stern. All of 
which ought to tell you that Prissy is 
a waterborne water works distribution 
system—one of what oceangoing skip- 
pers call potable water boats. Like her 
stick-in-the-mud counterparts ashore, 
Pris monopolizes her service area— 


serving all ships that find themselves 
droughty when calling, but not dock- 
ing, at the port of Philadelphia. And 
Robert DeB. Vale, the old salt who 
superintends the system, ties it up and 
tanks it up at the Camden, N.J., mu- 
nicipal pier, where an artesian supply 
that is “the best in the East” makes 
sure that Priscilla’s nice lines don’t 
disappoint. 


H. D. S. Chafee has been appointed 
advertising manager of Builders-Prov- 
idence and Omega Machine Co., hav- 
ing previously served as manager of 
the Pittsburgh, Seattle, and New Eng- 
land sales offices. He has been with 
the Builders Iron Foundry organiza- 
tion since 1946 and is a member of its 
Board of Directors. 


(Continued on page 48 P&R) 


CYANAMID’S 
SULFATE OF ALUMINA. 


>> 
SY 


BIG REASONS FOR PREFERENCE! 


Waterworks superintendents who depend on Cyanamid’s Sulfate 
of Alumina know these five big reasons for its widespread use: 


1. Uniform, trouble-free feeding 


2. Wide pH range of coagulation 


3. Rapid floc formation 


4. Maximum adsorption of suspended and colloidal impurities 
5. Minimum corrosion of feeding equipment 
Write today for all the details on how these advantages can help you. 


AMERICAN 


COMPANY 


Heavy Chemicals Department 
30 Rockefeller Plaza, New York 20, N. Y. 
in Canada: North American Cyanamid Limited, Toronto and Montreal 


a 
& 
=? 
tmz 
| 


Tule 


re >» >» 
Prefers 


Concrete 


In 1923 when Tulsa reached out to 
Spavinaw Creek for pure, spring- 
fed water it selected concrete pres- 
sure pipe for the flow line. Fifty- 
two miles of 54- and 60-inch 
concrete pressure pipe were in- 
stalled to carry a maximum of 25 
med. 

Twenty-eight years later Tulsa 
again chose concrete pressure pipe 
to help increase its water supply. 
The new line, completed last year, 
parallels the original installation 


or) 


Water for 


Generations to come 


and boosts Tulsa’s capacity to 63 
mgd. 66- and 72-inch pipe were 
used. 

The confidence Tulsa engineers 
have in concrete pressure pipe is 
evidenced by the fact that it was 
selected a second time for the city’s 
water supply system. The original 
installation had proven that con- 
crete pressure pipe is efficient, 
economical, and lasting. 

If your city is planning addi- 
tional water lines, or replacements 
for old lines, be sure to investigate 
the distinct advantages of concrete 
pressure pipe. 


AMERICAN CONCRETE 


PRESSURE PIPE 
ASSOCIATION 
228 North LaSalle Street 
Chicago 1, Illinois 
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Tightening Service-Connection Saddle on 
Plastic Water Main 


A plastic water main in 4-in. size 
—perhaps the first of its kind—has 
been installed to serve a new subdi- 
vision outside of Haubstadt, Ind. The 
4-in. pipe was made of Tenite, a cellu- 
lose acetate butyrate plastic. [Eastman 
Chemical Products, Inc., Kingsport, 
Tenn., produce the raw material ; Cres- 
cent Plastics of Evansville, Ind., ex- 
truded the particular pipe illustrated 
above. The developer, Dilbeck Realty 
Co., installed the pipe. 


J. F. Wilkes, technical director of 
Dearborn Chemical Co. Railroad Dept., 
has been appointed director of research 
and product development. Except for 
an interval of military service, he has 


The tale of the tub, in which we 
last month discussed the social, physi- 
cal, and spiritual amenities of the bath 
(P&R p. 48), seems to have glossed 
over the legislative aspects of the mat- 
ter too hastily in its perfunctory refer- 
ence to the unenforceability of the 
Order of Bath. Nor need we rake 
up such ancient acts as the 1845 ordi- 
nance which banned bathing in Boston 
except on doctor’s prescription. In 
fact, it was less than a week ago that 
the latest in lave legislation hit the 
headlines, with word from Bickendorf, 
Germany, that the town council had 
voted to impose a tax of eight deutsch- 
marks ($2) per year on every family 
owning a bathtub. Although the re- 
port gave no reason for the legislative 
action, it rather gleefully pointed out 
that none of the eight members of the 
council owned a tub. Less _ politicon- 
scious and perhaps a little more kind 
than the newspapers, we have preferred 
to attribute the deed to the really more 
sensational fact that Bickendorf is a 
suburb of Cologne. 


Albert H. Clem has been appointed 
general sales manager of Pennsylvania 
Salt Mfg. Co. He has heen with the 
firm since 1938, and was assistant to 
his predecessor, the late Russell S. 


been with the organization since 1939. Roeller. 
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GUESSING ABOUT BACTERIA? 


; Your existing personnel can be taught quickly to make bacteriological 


tests using the new ISOPOR method just as they have learned to make 


chemical tests such as the determination of residual chlorine and pH. 


Write for descriptive literature. 


P.O. BOX 65 C 
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4 
; 
q 
| 
| — 7 


Air Pressure 


SYSTEM 


instant, accurate 
measurement of 7 
head and flow... 
plus automatic 
flow control! 


Your operation is only as 
efficient as your measurement and See F 
control methods. The C.-A.-P. System needed 
provides an accurate measure of Yourself... 
head loss and flow and an instantaneous, get this detailed 
automatic adjustment of flow rate. C.-A.-P. bulletin 
Controlled Air Pressure eliminates complete with 
inaccuracies of stuffing boxes drawings. Ask for 
and complex equipment of diaphragm Bulletin 1100-J. 
or mercury operated gauges. 


INFILCO inc. | Tucson, Arizona 


Plants in Chicago & Joliet, Illinois 
FIELD ENGINEERING OFFICES IN 26 PRINCIPAL CITIES 
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Conundrum and Mole are the 
names of two trenchless types of pipe- 
laying that ought to be of interest to 
all who have labored and been belabored 
under the present spoil system. 

Of course the Conundrum operation 
is trenchless only because it involves an 
underwater line, but it is interesting 
nevertheless as the means by which 
3-in. steel lines were laid across the 
English channel during the war in a 
matter of mere hours. The Conun- 
drums then used were huge floating 
drums, 50 ft in diameter and 90 ft 
long, on which 70 miles of 3-in. steel 
pipe, welded into a single, continuous, 
flexible line, could be wound. Secured 
at one end, the pipe was then laid 
merely by towing the drum along the 
desired route. That the system was 
practical ought to be indicated by the 
fact that as much as a million gallons 


PERCOLATION AND RUNOFF 
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of gasoline per day was pumped 
through Conundrummed lines across 
the Channel direct to the invading 
AEF. 

The Mole system, on the other hand, 
ought to have a more interesting fu- 
ture than past. And actually it is still 
all future, for a “mechanical mole’’ is 
to be used this spring in what is “‘be- 
lieved to be the first project in this 
country for threading a continuous coil 
of plastic pipe underground without 
digging a trench.” The boring details 
as yet remain unrevealed, but our 
agents are investigating. Meanwhile, 
we have a date with the American 
Doughnut Association for advice on 
the construction of undetectable holes. 

While you wait, incidentally, may 
we suggest AWWA C600-49T (50¢ 
per copy) as a guide to the proper Iido 
technique.—Advt. 


Wast iron pipe centrifugally cast = 


ith mechnical joints is the most efficient and 


economical means of modern day disribution. — 


Serving the industry with Super de Lavaud cast — 


iron pipe centrifugally cast in modern long lengths 
with standardized Mechanical Joints, Bell and 
Spigot or Flanged, with or without centrifugally 
applied cement lining. Rugged, dependable and 
economical. 

General Sales Offices 


ANNISTON, ALABAMA 
122 Se. Michigan Avenve 350 Fifth Avenve 
Chicage 3, tl. New York 1, New York 


We invite inquiries 
fo our nearest sales office 


ALABAMA ACI COMPANY 
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Record-making Mission 
To the Editor: 


. . . It might interest you to know that 
in addition to Ely, Nev., the city of 
Tooele, Utah, has set up an engineering 
force to bring its records up to date. One 
other town in the area had absolutely no 
records due to the fact that the water 
works superintendent, when he was fired, 
ran off with all of them. They purchased 
a pipe finder and a valve box locater and, 
by locating all the pipes and opening and 
closing the gate valves to determine the 
size of the pipe, have developed new maps 
and records with probably greater accu- 
racy than those they had originally. So 
I do not think my chat here in Salt Lake 
City at the recent water works short 
school was in vain. 

I passed out to each man there who 
wished one, a copy of the Recommended 
Practice for Distribution Records (AW 
WA C900), and I think many of them 
are trying to establish standard records. 
[ sincerely hope this missionary work 
will take effect. . 

C. E. PAINTER 
Vice-Pres. 
Waterworks Equipment Co. 


Flood Waters 
To the Editor: 

. . . [highly appreciate your sympathy 
with the disaster that struck our country. 
Again the American people have offered 
such amazing help that it has become 
absolutely impossible to express our grati- 
tude sufficiently. The generosity of the 
U.S. people is really becoming proverbial 


in Holland. Troops of the U.S. Army, 
Navy, and Air Force moreover did price- 
less work during the first weeks and 
saved a great many lives. The floods 
themselves are, of course, a very serious 
setback for the economy of our country, 
and in some places it will be extremely 
difficult to close the wide and deep gaps 
in the dikes and to reclaim the inundated 
fertile lands. However, reconstruction 
work is underway and with the great 
help we are receiving from many parts 
of the world, the Netherlands hopes once 
more to fulfil the promise held out by the 
motto of the severely tried province of 
Zeeland: “Luctor et Emergo” [I strug- 
gle, and emerge]. 

My mother lives in the stricken area, 
but luckily the polder where she lives 
could be kept dry thanks to the tremendous 
efforts of thousands of people who worked 
at the dikes during the fatal days and 
nights. Among my more distant relatives 
in Zeeland there are some victims and 
others who have lost everything they 
possessed. 

My company has been able to give 
assistance to other water works that had 
been damaged and at present some of our 
people are still helping to pump out the 
water in places where the broken dikes 
have been repaired. .. . 

P. C. LINDENBERGH 
Director of Water Works 
Leyden, Netherlands; Mar. 26, 1953 


Wheeler filter bottoms are the subject 
of a 4-page folder giving installation in- 
formation on the precast block type. The 
folder is offered by Builders-Providence, 
Inc., 345 Harris Ave., Providence 1, R.I. 
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Textbook of Public Health. W. M. 
Frazer. E. & S. Livingstone, Ltd., Edin- 
burgh, Scotland (13th ed., 1953) 663 pp.; 
$8.50 from Williams & Wilkins Co., 
Baltimore 

This manual, in previous editions the 
work of Hope and Stallybrass, is of 
course adapted to British practice and 
in many respects will seem not just 
oceans but worlds apart to the American 
reader. The following extract from a 
description of one of three methods for 
softening water is an example: 


The Permutit water softener consists of a 
mixture of felspar, kaolin, pearl ash, and 
soda which has been fused into a glass and 
then ground and lixiviated to remove soluble 
silicates. . . . 


And yet this is no more than the fa- 
miliar ion exchanger, which in this coun- 
try has found applications far beyond the 
softening of water “on a small scale, e.g., 
for laundries or private houses or for 


preventing boiler scale.” In a treatise on 
public health, however, one does not ex- 
pect to find the last (although one might 
hope for the clearest) word on such pe- 
ripheral topics, nor, indeed, should one 
expect more than the briefest discussion 
of water supply and sanitation. As the 
technique of water purification is taken 
more and more for granted, and such 
other claims upon the public health engi- 
neer’s attention as air pollution and men- 
tal health become more demanding, it is 
inevitable and proper that water supply 
should be left largely to the specialists. 
From this point of view the water supply 
industry should feel complimented in in- 
verse ratio to the amount of space de- 
voted to it in such reviews, and should 
work to make even greater reductions 
possible in the future. 


Water Supply and Sewerage. Ernest 
W. Steel. McGraw-Hill Book Co., New 
York (3rd ed., 1953) 582 pp.; $8 

We are told that this third edition of a 
familiar text contains extensive revisions 
in the material on hydrology and also the 
hydraulics of ground water flow. The 
book is well illustrated, as comprehensive 
as can be expected of a textbook or sur- 
vey, and reasonably well indexed (but be 
sure to look for softening under “De- 
mineralizing” or ‘Water softening,” and 
for ion exchange under ‘“Zeolite”). As 
such it should prove a useful source of 
instruction for students. 

One defect this book shares with too 
many others that are revised from earlier 
editions is almost inevitable when “bring- 
ing up to date” means adding new mate- 
rial or making revisions here and there. 
What results is patchwork, instead of new 
cloth, so that such books as the out-of- 
print “Water Works Practice” remain 
one of the basic references, although its 
technology is as outdated as its 1926 copy- 
right. A sanitary engineer peeping over 
our shoulder has also objected to the por- 
trayal of below-ground discharges for 
deep wells (one such, with unconscious 
irony, was captioned ‘Well protection 
used at Houston’”’), as such arrangements 
are no longer considered the best sanitary 
practice. Quite deliberately, we have sin- 
gled out for criticism two items that are 
based upon publications of AWWA it- 
self, the better to illustrate our thesis that 
water supply technology is too dynamic 
and progressive to be frozen for very 
long into a static publication, no matter 
how valuable it was at the time of 
writing. 


(Continued on page 54 P&R) 
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A related complaint is one that this 
department has too often had to make 
about the incorporation of specifications 
or standards into books. Not only are 
such documents liable to change which 
the user may be unaware of (unless he 
obtain the text from the issuing agency), 
but for some mysterious reason the text 
of the standards is rarely reproduced with 
fidelity. The appendix to this book pur- 
ports to reprint the U. S. Public Health 
Service “Drinking Water Standards” of 
1946, but one will search the pages in 
vain for the graph that gives the required 
frequency of sampling, or the portion of 
the text that refers to it, or even for a 
footnote explaining that it was omitted 
to save space. To a user, an unreliable 
reference is worse than no reference at 
all ; to say that the discrepancies are minor 
is only another way of saying that a little 
more effort would have produced depend- 
able accuracy. 


The Intelligent Use of the Micro- 
scope. C. W. Olliver. Chemical Pub- 
lishing Co., Inc., 212 Fifth Ave., New 
York 10, N.Y. (1953) 192 pp.; $4 

This modest manual has as its object 
the proper orientation of the user to the 
microscope, the author wisely observing 
that not only are the delicate techniques 
required for precise, high-powered obser- 
vation difficult to learn and to practice, 
but that sufficient knowledge will enable 
the apprentice to learn when such preci- 
sion is unnecessary, thereby simplifying 
and speeding his work. The method of 
exposition attempts to strike that desirable 
union of theory and practice which is 
always necessary to true understanding ; 
for the artificial separation of these ele- 
ments—either into a “how-to-do-it” man- 
ual that leaves the user helpless against 
the slightest deviation from routine, or 
into an optical study better intended for 
the designer than the user—is usually 
self-defeating. The valid theory always 
contains its practice within itself. 


7 5 Continued on page 56 P&R) 


In addition to explaining the optics of 
the instrument and such concepts as aper- 
ture and resolution, the book discusses 
selection of equipment, illumination (in- 
cluding a separate chapter on phase 
contrast), the use of filters, photomi- 
crography, filters, special equipment, and 
techniques of proper use, including meas- 
urement and counting. Preparation of 
objects for examination, through mount- 
ing and staining, has been excluded as 
requiring separate treatment. 


Handbook of Cast Iron Pipe. Cast 
Tron Pipe Research Assn., 122 S. Michi- 
gan Ave., Chicago 3, Ill. (2nd ed., 1952) 
444 pp.; $5 

This long-awaited revision to the 1927 
handbook reflects the many improvements 
and advances in the art which a quarter- 
century has produced: the centrifugal 
casting of pipe, with other developments 
in foundry practice; submarine and me- 
chanical joints; more accurate calculation 
of pipeline stresses and liquid flow; and 
improved pipelaying practice. 

It is unfortunate, considering the fact 
that the handbook has been out of print 
for so long, that the compilers did not 
delay its publication a few short months 
longer, so that the text of the ASA and 
AWWA specifications it contains would 
be accurate down to the last last-minute 
changes. As it stands, even the dates of 
approval are incorrect. Whether a ham- 
mer test is made or is not made may be 
relatively unimportant, but if it is called 
for in a document that is labeled “ASA 
Specifications,” the reader has a right to 
expect that it is a valid part of the Ameri- 
can Standard. Nor does the inclusion of 
a prefatory note to thee AWWA fittings 
specifications mean that everyone who re- 
fers to the tables that follow will have 
read or remembered the warning that 
some portions of them are not truly parts 
of the specification, but were added by 
the publisher for the sake of convenience. 
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Whatever may be the incentives for 
prompt publication or simplified presenta- 
tion, it is difficult to see how they could 
ever justify unreliability in a reference 
work. 

As a manual, however, which not only 
supplies the essential dimensions and spec- 
ifications for pipe but also some descrip- 
tive background on foundry practice, his- 
tory, the design assumptions underlying 
the ASA specifications, and additional 
information about pipelaying, flow, and 
the like, it should be a useful and valued 
addition to any water works bookshelf. 


Bacteria. Stanley Thomas & Thomas 
H. Grainger. The Blakiston Co., New 
York (1952) 623 pp.; $5.50 

Intended as an introductory text in bac- 
teriology, this volume goes into sufficient 
detail to devote a chapter to bacteria in 
water and another to bacteria in sewage, 
with specific reference to the sanitary 
engineer’s interest in the contamination 
and purification of water supplies. It 
does not, alas, solve for all time that 
source of the bewilderment to the layman, 
the question whether bacteria are plants 
or animals, or indeed, what distinguishes 
the one group from the other, and the 
fungi from either or both. By frankly 
exposing the disagreements and, we sus- 
pect, the bewilderment of the experts 
themselves, however, and carefully ad- 
vancing the facts that are known and the 
ideas that are most commonly, if tenta- 
tively, accepted, the authors lay an honest, 
if seemingly precarious foundation. <A 
philosopher might suggest that the whole 
trouble stems from trying to extend dis- 
tinctions and classifications beyond the 
limit of usefulness. 


Water Supply of the Birmingham 
Area, Alabama. WW. H. Robinson, J. B. 
Ivey, & G. A. Billingsley. Circular 54, 
Geological Survey, Washington 25, D.C. 
(1953) 53 pp.; maps; paperbound; free 

Little more than a third, or 55 mgd., 
of the average water use in this indus- 
trialized area of the South is for domes- 


tic and commercial purposes; 102 mgd, 
plus an unspecified amount of reclaimed 
and recirculated water, being used for 
industry. Water is plentiful, but the ex- 
isting supply is being used almost to ca- 
pacity, and new reservoirs and transmis- 
sion lines will be required to increase the 
usable amount. 


Maximum Permissible Amounts of 
Rradioisotopes in the Human Body and 
Maximum Permissible Concentrations 
in Air and Water. Handbook 52, Na- 
tional Bureau of Standards, Washington, 
D.C. (1953) 45 pp.; paperbound; 20¢ 
from Government Printing Office, Wash- 
ington 25, D.C. 

This booklet represents the first official 
report of the Subcommittee on Internal 
Dose of the bureau’s National Committee 
on Radiation Protection. The report cov- 
ers overall values and approximately 70 
individual isotopes. 


Difco Manual of Dehydrated Culture 
Media and Reagents for Microbiologi- 
cal and Clinical Laboratory Procedures. 
Difco Laboratories, Inc., 920 Henry St., 
Detroit 1, Mich. (9th ed., 1953) 350 pp.; 
free 

The section on media for the examina- 
tion of water and sewage which opens the 
book will be of primary interest to water 
works bacteriologists. Media specified in 
Standard Methods are identified and dis- 
cussed, as well as supplementary media. 
This is one book that could benefit im- 
mensely from the use of running chapter 
or subject headings that would enable the 
user to identify the section of the book 
in which he happens to find himself. 


American Standard Cast-Brass Sol- 
der-Joint Drainage Fittings—ASA 
B16.23-1923. American Society of Me- 
chanical Engineers, 29 W. 39th St., New 
York 18, N.Y. (1953) 18 pp.; paper- 
bound ; $1.00 

The standard covers drainage fittings 
designed for solder-joint installation us- 
ing copper water tube. 
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Professional Services 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Valuations 


121 S. Broad St. Philadelphia 7, Pa. 


ALVORD, BURDICK & 
HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sewerage Disposal 
Drainage, Appraisals, Power 
Generation 


20 North Wacker Drive Chicago 6 


AYRES, LEWIS, NORRIS & MAY 


Consulting Engineers 
k. Ayres 
Lewts 
Srvuart B. 


Roserr Norris 
DonaLp C. May 
Homer J. Haywarp 


Waterworks, Sewerage, Electric Power 


500 Wolverine Building, Ann Arbor, Michigan 


CARL A. BAYS & 
ASSOCIATES, INC. 


Geologists —Engineers — Geophysicists 
Industrial Consultants 


Office and Laboratory—308 N. Orchard St. 
Mail Address—P.O. Box 189 
Urbana, Illinois 


A. S. BEHRMAN 
Chemical Consultant 
Water Treatment 
Ion Exchange Processes and Materials 


Patents 


9 S. Clinton St. Chicago 6, Ill. 


BLACK & VEATCH 
Consulting Engineers 
4706 Broadway, Kansas City 2, Mo. 
Water Supply Purification and Distribution; 
Electric Lighting and Power Generation, 
Transmission and Distribution; Sewerage and 
Sewage Disposal; Valuations, Special 


Investigations and Reports 


BLACK LABORATORIES, INC. 


Consulting Engineers and Chemists 
on all problems of 
Water, Sewage and Waste Treatment 
ANALYSIS.—TREATMENT 
CONTROL--RESEARCH 
700 S. B. 3rd St. 


CLINTON L. BOGERT 
ASSOCIATES 
Consulting Engineers 


Curnton L. Bocertr 
Donatp M. DirmMars 


Ivan L. Bocerr 
Ropert A. LIncoLn 
Water and Sewage Works 
Refuse Disposal Industrial Wastes 

Drainage Flood Control 


624 Madison Avenue New York 22, N. Y. 


Bowe, Albertson & Associates 
Engineers 


Water and Sewage Worl 
Industrial Wastes—Refuse 
Disposal—M unicipal Projects 
Airfields—Industrial Buildings 
Reports— Designs —Fstimates 
Valuations—Laboratory Service 


110 William St. New York 38, N.Y. 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 


WatTeER Suppry 
HypRAULK 


Sewace DisposaL- 
DEVELOPMENTS 
Reports, Investigations, Valuations, Kates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 E. 19th St., New York 3, N. Y. 


Gainesville, Fla. 
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PROFESSIONAL SERVICES 


BURGESS & NIPLE 


Consulting Engineers 
(Established 1908) 


Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 


584 E. Broad St. Columbus 15, Ohio 


Cotton, Pierce, Streander, Inc. 
Associated Consulting Engineers 
E. R. Cotton E. M. Pierce 
P. B. Streander G. A. Gieseke 
I. J. Silverstone 
Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 
P. O. Box 198 
Hyde Park 36, Mass. 


132 Nassau Street 
New York 38, N.Y. 


= 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 


Cleveland 14, Ohio 
1404 E. 9th St. 


Kansas City 2, Mo. 
P.O. Box 7088 


JAMES M. CAIRD 
Established 1898 Dy 
C. E. Currron, H. A. BENNETT © 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 
Cannon Bidg. Troy, N. Y. 


CAMP, DRESSER & McKEE 
Consulting Engineers 


Water Works, Water Treatment, - 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
socal Transportation 
Investigations—Reports—A ppraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water Suppty anp DistripuTion— DRaINnaGe 
SeweraGe AND SewaGe TREATMENT—AIRPORTS 
Investigations Reports Designs Valuations 
Supervision of Construction 
Boston New York 


FINKBEINER, PETTIS & STROUT 


CarRLeTON 8S. FINKBEINER CHARLES E. Perris 
K. Srrour 


Consulting Engineers 
Reports, Designs, Supervision, 
Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 
Valuations & Appraisals 


518 Jefferson Avenue Toledo 4, Ohio 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Power Plants—Incineration—Gas Systems 
Valuations—Rates— Management 
Laboratory—City Planning 


210 BE. Park Way 
Pittsburgh 12, Penna. 


CONSOER, ‘TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 
Flood Control & Drainage—Bridges 
Ornamental Street Lighting— Paving 

Light & Power Plants—Appraisals 


331 B. Ohio St. Chicago 11 


FREESE, NICHOLS AND TURNER 


Consulting Engineers 


2111 C and I Life Bidg. 


Houston 2, Texas 


CH-1624 


FULBRIGHT LABORATORIES, Inc. 
Consultants 


Chemists and Chemical Engineers 


Industrial Water and Waste 
Surveys 


Tel. 5-5726 
Charlotte, N. C. 
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GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 


Engineers 


Water Works—Sewerage 
Industrial Wastes—Garbage Disposal 
Roads—Airports—Bridges—Flood Control 
Town Planning—Appraisals 
Investigations & Reports 


Harrisburg, Pa. Philadelphia, Pa. 
Pittsburgh, Pa. Daytona Beach, Fla. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


HAZEN AND SAWYER 
Engineers 
Ricuarp Hazen ALrrep W. Sawyer 


Municipal and Industrial Water Supply 
*urification and Distribution 
Sewage Works and Waste Disposal 


Investigations, Design, 
Supervision of Construction and Operation 


110 East 42nd Street New York 17, N.Y. 


HORNER & SHIFRIN 


Consulting Engineers 
W. W. Horner V. C. Lischer 
H. Shifrin E. E. Bloss 
Water Supply—Airports—Hydraulic Engineer- 
ing — Sewerage — Sewage Treatment— Munici- 
pal Engineering— Reports 


Reading, P: 
New York 
Washington 


Philadelphia 
Staunton, Va. 


Consulting Sanitary Engineers 
Sewerage and Sewage Treatment 
Water Supply and Purification 
Industrial Wastes Disposal 


Design, Construction, and 
Supervision of Operation 


1001 North Front St., Harrisburg, Pa. 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Refuse Disposal 


220 S. State Street, Chicago 4 


WILLIAM F. GUYTON 


Consulling Ground-Water Hydrologist 


Underground Water Supplies 


Investigations, Reports, Advice 


Shell Building St. Louis 3, Mo. 


ROBERT W. HUNT CO. 


Inspection Engineers 
(Established 1888) 
Inspection and Test at Point 


of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories 


175 W. Jackson Bivd. 
Chicago 4, Ill. 
and Principal Mfg. Centers = 


THE JENNINGS-LAWRENCE CO. 


Civil & Municipal Engineers 
Consultants 


Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports— Design—Construction 


1392 King Avenue Columbus 12, Ohio 


K. AUSTIN JEWELL 


Consulting Industrial Hydraulic Engineers 
Jewell Process 
WATER WASTE 
PURIFICATION TREATMENT 
WORKS for WORKS 
MINES, MILLS and PLANTS 


also 


307 W. 12th St. Austin 1, Texas 
Tel. 7-7165 


HAVENS & EMERSON 


W. L. Havens C. A. EMERSON 


A. A. Burcer F.C. Toires F. W. Jones 
W. L. Leacn H.H. J. W. Avery 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations —Laboratories 

Leader Bidg. Woolworth Bidg. 
CLEVELAND 14 NEW YORK 7 


Transmission, Hydropower, Distribution, Drainage 
Plans, Specifications, Reports, Investigations 


2125 1/2 Ridge Avenue Evanston, Illinois 


ROBERT M. JOHNSTON 
AND ASSOCIATES 


Consulting Chemists — Bacteriologists 
Analyses— Water, Sewage, Industrial Waste 
Litigations 


Harrisburg, Pa. 


Research 


915-17 N. Second St. 


P&R 
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JONES, HENRY & 
WILLIAMS 


Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


Security Bidg. Toledo 4, Ohio 


MORRIS KNOWLES INC. 
Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, Paki’ 

Industrial Wastes, Valuations, 
Laboratory, City Planning. _ 


Park Building Pittsburgh 22, Pa. 


LEGGETTE & BRASHEARS 


Consulting Ground Water Geologists 


Water Supply Salt Water Problems 
Investigations 


Reports 


Dewatering 
Recharging 


551 Fifth Avenue New York 17, N. Y. 


METCALF & EDDY 
Engineers 
Water, Sewage. Drainage, Kefuse 
and Industrial Wastes Problems __ 


Airfields Valuations 
Laboratory 


Statler Building 


ston 16 


NUSSBAUMER, CLARKE & VELZY 


Consulting Engineers 
NUSSBAUMER 


InVING CLARKE 
Raymomp H. Murray 


Newe | 
Cuarves R. Veuzy 
Water Supply and Treatment 
Sewage and Industrial Waste Treatment 
Garbage Incineration 
Appraisals and Rate Studies 


327 Franklin Street Buffalo 2, N.Y. 
500 Fifth Avenue New York 36, N.Y. 


THE H. C. NUTTING COMPANY 


Engineers 
WATER WASTE SURVEYS 
Water Distribution Studies 


Trunk Main Surveys 
Meter and Fire Flow Test 


4120 Airport Road Cincinnati 26, Ohio 


PARSONS, BRINCKERHOFF, 
HALL & MACDONALD 
G. Gale Dixon, Associate 
Civil and Sanitary Engineers 
Water, Sewage, Drainage and 
Industrial Waste Problems. 


Structures Power 


51 Broadway 


Transportation 
New York 6, N.Y. 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 


Ernest W. Wuiriock 
Roserr D. Cari A. ARENANDER 
Prrante, Jr 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd Se. New York 36, N. Y. 


THE PITOMETER COMPANY 
Engineers 


Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 


Water Measurement & Special 
Hydraulic Investigations 


50 Church Street New York 


LEE T. PURCELL 
Consulting Engineer 


Water Supply & Purification; Sewerage & Sew- 
age Disposal; Industrial Wastes; Investigations 
& Reports; Design; Supervision of 
Construction & Operation 


Analytical Laboratories 


36 De Grasse St. Paterson 1, N. J. 


THOMAS M. RIDDICK 


Consulting Engineer and Chemist 


Municipal and Industrial Water Purification 
Sewage Treatment, Plant Supervision 
Industrial Waste Treatment, 
Laboratories for Chemical and Bacteriological 
Analyses 


369 B. 149th St. New York 55, N.Y. 


RIPPLE & HOWE 


Consulting Engineers 
O. J. B. V. Howe 
Appraisals— Reports 
Design—Supervision 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 
833-35—23rd St., Denver 5, Colo. 
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NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 


Reports 
Advisory Service 


1010 Dennis Ave. Houston 2, Tex, 


STANLEY ENGINEERING 
COMPANY 
Sewerage 


Drainage—Flood Control 
Airports—Electric Power 


Hershey Building 
Muscatine. Ia. 


RUSSELL & AXON 


Consulting Engineers 


Civil—Sanitary—Structural 
Industrial —Electrical 
Rate Investigations 


408 Olive St., St. Louis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 


EDWARD J. SCHAEFER 


Consulting Ground- Water Hydrologist 


Investigations, Reports, Advice 
on 
Underground Water-Supply Problems 


607 Glenmont Ave. 
Columbus 14, Ohio 


MILES O. SHERRILL 


Consulting Engineers 
Municipal & Industrial 
“THE SHERRILL ENGINEERS" 
Marion C. Welch, Associate Engineer 
Water Purification & Distribution—Sewerage & 
Sewage Disposal—Surveys & Highway Location 
Dams, Reservoirs & Area Drainage— Valuations 
& Reports—Oil & Industrial Wastes—Garbage 
Incineration—Streets & Storm Drainage 
Swimming Pools 
1412 Bardstown Rd. Louisville 4, Ky. J 


J. E. SIRRINE COMPANY 


Engineers 


Telephone 
Ludlow 3316 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


ALDEN E. STILSON & ASSOCIATES 


(Limited) 
Consulting Engineers 


Waste Disposal 


Bridges— Highways—Industrial Buildings 


Water Supply —Sewerage 


Studies—Surveys— Reports 


209 S. High St. Columbus, Ohio 


J. STEPHEN WATKINS 
J. 8. Watkins G. R. Watkins 
Consulting Engineers 
Municipal and Industrial Engineering, Water 
Supply and Purification, Sewerage and Sewage 
Treatment, Highways and Structures, Reports, 

Investigations and Rate Structures. 

251 East High Street Lexington, Kentucky 
Branch Office 

901 Hoffman Building Louisville, Kentucky 


WESTON & SAMPSON 


Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical! and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
etc., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


SMITH AND GILLESPIE 


Consulting Engineers 


Water Supply and Treatment Plants; 
Sewerage, Sewage Treatment; Utilities; 
Zoning; Reports, Designs, Supervision of 
Construction and Operation; Appraisals. 


P.O. Box 1048 Jacksonville, Fla. 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers Consultants 
Civil—Sanitary Structural 
Mechanical— Electrical 
Reports, Plans 
Supervision, Appraisals 
1304 St. Paul Se. Baltimore 2, Md. 
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CONDENSATION 


Vol. 45, No.6 


Key: In the reference to the publication in which the 
abstracted article appears, 39:473 (May °47) indicates 
volume 39, page 473, issue dated May 1947. If the pub- 
lication is paged by the issue, 39:5:1 (May ’47) indicates volume 39, number 5, page 1, issue 
dated May 1947. Abbreviations following an abstract indicate that it was taken, by permis- 
sion, from one of the following periodicals: BH—Bulletin of Hygiene (Great Britain) ; CA 
—Chemical Abstracts; Corr—Corrosion; IM—lInstitute of Metals (Great Britain) ; PHEA 
—Public Health Engineering Abstracts; SIW—Sewage and Industrial Wastes; WPA— 


Water Pollution Abstracts (Great Britain). 


a INDUSTRIAL WATER USE 


Survey of Water Use Practices in Cali- 
fornia. E.S. Doyite. Mod. Sanitation, 4:61 
(Sept. ’52). Major water uses in can- 
neries surveyed appear to be: [1] can cool- 
ing, [2] product washing, and [3] plant 
cleanup. Possibilities of water conservation 
include: [1] recirculation of can cooling wa- 
ter over cooling tower; [2] reusing cooling 
water for flumming and for product wash- 
ing; [3] reusing cooling water for incidental 
plant water such as dicer sprays, belt lubri- 
cation, and boilers; [4] reusing cooling wa- 
ter for plant cleanup; [5] recirculating 
water in some types of product washers; 
[6] reusing water from product washers in 
prior washers; [7] reusing wash water or 
screened waste water for flushing gutters 
and transportation of wastes. (May in- 
crease waste treatment problems.) There 
are undoubtedly other water conservation 
possibilities that will be apparent to canner 
who makes careful analysis of use of water 
in his operations. Reuse of cooling water 
warrants first consideration as it is usually 
relatively uncontamd. although temp, has 
been raised. Reuse usually necessitates 
pumps and collecting sump and holding tank, 
unless it is constant overflow from con- 


tinuous coolers. Recirculation over cooling 
towers should give greatest savings. It may 
also be possible to reuse it without cooling 
for product washing, to save it for plant 
cleanup and similar uses. Changes in pres- 
ent operating practices should not be made, 
however, without careful consideration and 
study. Increased temp. may adversely affect 
some products, and microbiological flora 
may necessitate chlorination. Chlorination 
is probably necessary in many water recir- 
culation and reuse systems. Recirculation 
in some types of product washer systems is 
also possible, provided satisfactory results 
are obtained without increasing use of fresh 
water in direct ratio to amt. recirculated. 
—PHEA 


The Industrial Utility of Public Water 
Supplies in the West North Central 
States, 1952. E. W. et avr. USS. 
Geol. Survey Circ., 206:1 (’52). Compila- 
tion of data on supply and chem. compn. for 
cities in North Dakota, Nebraska, Kansas, 
South Dakota, Minnesota, Iowa, and Mis- 
souri—CA 


The Industrial Utility of Public Water 
Supplies in the East South Central States, 


(Continued on page 64) 


P. O. Box 307 


Filter Sand and Gravel 


Well Washed and Carefully Graded to Any Specification. 
Prompt Shipment in Bulk or in Bags of 100 Ib. Each. 


Inquiries Solicited 


NORTHERN GRAVEL COMPANY 


Muscatine, lowa 
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Delivering 172 mgd more for Cleveland 4 


DE LAVAL 


CENTRIFUGAL 
PS 


i. 


These new De Laval centrifugal est cities depend upon efficient De 
pumps in the Nottingham filtration Laval centrifugal pumps. They are _ 
plant help deliver an additional available in capacities ranging from 
172,000,000 gallons of filtered water less than one million gallons per day 
daily to Cleveland’s growing popula- to more than 100 million gallons per 
tion. Today 80% of America’s larg- 


+ 
ay DE LAVAL 
yikTs DE LAVAL STEAM TURBINE COMPANY 
DL 166A ad ae 822 Nottingham Way, Trenton 2, New Jersey 
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1952. E. W. et av. U.S. Geol. Sur- 
vey Circ., 197:1 (52). Compilation of data 
on supply and chem. compn. for cities in 
Alabama, Kentucky, Mississippi, and Ten- 
nessee.—C A 


Large New Industrial Water Works Near 
Sheffield. H.C. Huspanp & W. I. Hayes. 
Wtr. & Wtr. Eng. (Br.), 56:85 (’52). 
Water works to supply steel plant includes 
intake with capacity of 30 mgd (Imp.) and 
treatment plant for 12 mgd (Imp.). Prob- 
ably largest industrial installation in Eng- 
land. In recent years difficulties of supply 
have been: [1] municipal supply not avail- 
able in quantity needed; [2] river water 
insufficiently settled even for rolling mill 
cooling; and [3] capacity of mains inade- 
quate. New intake works, taking water 
from River Don, are constructed in rein- 
forced concrete in 2 sections, each contain- 
ing trash rack, forebay, control penstock, 
rotary screen, and pump suction chamber. 


Vol. 45, No.6 


Rise of approx. 22’ in level of river is not 
uncommon so disk screens 22’ in diam. 
have been employed. Screens are rotated 
continuously and are washed by line of high- 
pressure jets. 6 sets of single-stage cen- 
trifugal pumps are each capable of deliver- 
ing 3,500 gpm against total head of 155’ at 
980 rpm. Rising main 30%” OD steel pipe. 
Filteration plant consists of central gallery 
with rapid sand gravity filters on each side, 
and sedimentation tanks in 4 batteries of 4 
tanks each, situated next to filters. Ac- 
celerated sedimentation of bulk of coagulated 
impurities in water is effected in tanks, 
which combine flocculation and sedimenta- 
tion. Chemical dosing with dry feeders. 
Present scheme provides softening plant 
with capac. of 10,000 gph (Imp.) to replace 
one of 2 lime-soda plants practically ob- 
solete. New boiler feed plant is hydrogen 
ion-sodium plant using synthetic carbona- 
ceous material with capacity of 80,000 gal 
between regenerations. Distr. scheme in- 
cludes 36” main from filtration plant and 2 


(Continued on page 66) . 


ANCHORED CLAMP for 
MECHANICAL JOINTS 


Also Cl-60 charcoal cast iron bolts for me- 
chanical joints; bell-joint Leak Clamps and 
Gasket Sealer Compound. 


Write for information 


H. Y¥. CARSON COMPANY 
1221 Pinson St. Birmingham, Ala. 


MUNICIPAL 
SUPPLIES 


TRAFFIC SIGNALS 


~W.S.DARLEY & CO. 


CHICAGO-12 -ILLINOIS No 148 
WRITE TODAY 
For 
100 PAGE CATALOG 


W.S. DARLEY & CO. Chicago 12 
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Most Municipal Officials Prefer 


GENERAL | 
CHEMICAL 
“ALUM” 


for Water and Sewage Coagulation 


i. 


For Water Works For Sewage Plants 7 


1. Produces crystal-clear water “1 . Clean and easy to handle 


2. Gives effective floc formation over wide 
pH and alkalinity conditions 


. Dry feeds well or dissolves readily for _ 
solution feeding 5 


. Insures settling of fine turbidity resulting 


in longer filter runs 


. Helps reduce tastes and odors 
. Removes organic color from water 


. Simple application; requires only low cost 


feeding apparatus and minimum attention 


. Makes clear, low-color effluents possible 


. Flocs effectively over wide pH and 


. Has no chlorine demand, because the alkalinity conditions 
aluminum ion has no reduced state . Helps sludge digest and dry readily with 


minimum of odor 
. Stores well and remains free-flowing for od 
uniform feeding . Reduces chlorine consumption in the 


effluent 


Always Readily Available from Coast-to-Coast Distribution Points 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 

40 Rector Street, New York 6, N. Y. 
Offices: Albany © Atlanta ¢ Baltimore ¢ Birmingham ¢ Boston 
Bridgeport Buffalo ¢ Charlotte Chicago Cleveland Denver 
Detroit Greenville (Miss.) ® Houston ¢ Jacksonville Kalamazoo 
Los Angeles ¢ Minneapolis * New York ¢ Philadelphia © Pittsburgh 
Providence San Francisco Seattle St. Louis * Yakima (Wash.) 


In Wisconsin : General Chemical Company, Inc., Milwaukee 
In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * V. 
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rising in Rocky Mts. 
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(Continued from page 64) 


reservoirs, and 24” raw-water bypass around 
filtration plant to reservoir—H. FE. Babbitt 


Water Supply Big Factor in United States 
Industrial Strength. R. C. Kettey. Pe- 
troleum Refiner, 30:6:75, 80 (’51). Present 
demand for water in U.S. is surveyed and 
future demand is forecast. In general, cost 
of water conservation equipment is less than 
cost of developing new sources of raw wa- 
ter. Utility of cooling tower and air-cooled 
heat exchanger for such applications pointed 
out. Importance of obtaining more data on 
availability, distribution, and intelligent utili- 
zation of water stressed —CA 


CANADIAN WATER SUPPLIES 
—GENERAL 


Calgary’s [Alta.] Water Supply and Its 
Operating Problems. W. FE. Rosinson. 
Munic. Util. (Can.), 83:10:25 (Oct. ’50). 
Supply from Elbow R., short, rapid stream 
Upper 60% of water- 


(Continued on page 68) e.2 ' 


shed limestone rock, and hardness varies 
from 157 ppm in summer to 215 in winter. 
Glenmore dam creates 18,000-acre-ft im- 
pounding reservoir, which acts as sedimen- 
tation basin and provides adequate storage 
and power for major portion of pumping. 
City area 39.5 sqmi, divided into 4 distr. 
zones, 2 served by booster pumps—variation 
in elevation 575’. From ’34 to ’49 pop. 
increased from 85,726 to 110,000 and avg 
consumption from 16.47 mgd (198 gpcd) to 
23.69 (215 gpcd). During past summer, 
peak 38.19 (332 gped), with 4-hr max. 
above 50. Factors in high per capita rate 
include leakage from old steel mains and 
filtered-water reservoir, semiarid climate 
(avg rainfall 16.5”) and porous subsoil. 
Principal raw- and filtered-water pumps hy- 
draulic, standby pumps elec.; during past 17 
yr 92% pumped hydraulically, power saving 
thereby over $600,000. Ratio of water re- 
quired for power to city consumption about 
4:1 and inflow required to maintain reser- 
voir level with 36- mgd commmngioen about 
~, 


M-SCOPE Pipe Finder 


LIGHTWEIGHT MODEL 


Catalog No. 25K 


On Request 


JOSEPH G. POLLARD CO., INC. 


44 
New Hyde Park 


Pipe Line Equipment 


New York 


4 
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A Money-Saving \ 
Combination! 


American Concrete Cyl- Ame Centrifugal 
inder Pipe for Higher Pre: Pipe for Low 
Pressure Service — and Moderate Operat- 
Wherever Pressure Conditions ing Heeds 


Permit . . . Different Classes of American Reinforced Concrete Pressure 
Pipe Can Be Combined in the Same Water Transmission Line 


Here’s a typical example of the ability of American to meet specific project 
requirements . . . to give you a carefully laid out and engineered pipe line. 


... with Greater Economy in Cost! 


You know that reinforced concrete pressure pipe gives you the strength of 
steel and the permanence of concrete . . . with reductions In initial cost, lower 
installation costs, sustained capacity, and trouble-free service. Four classes 
of reinforced concrete pressure pipe are available to meet varying require- 
ments. So why not use the proper combination of these classes of pipe, 
where pressure ranges differ, to meet the needs not only of high pressure serv- 
ice but the needs of intermediate and low pressure service as well ? 


You'll find it the most economical way to plan a major capital invest- 
ment. ... 


. «- With Greater Savings in Critical Materials! 


The conservative design principles of reinforced concrete pressure pipe are 
such that economical use may be made of steel and concrete to meet design 
requirements with appreciable savings in critical materials. 


So... if you find that the pressure ranges in your line are going to differ 
widely, give us the opportunity to show you how the combination of different 
classes of American reinforced concrete pressure pipe Can save you money. 


How American Concrete Cylinder Pipe Is Joined To American Non-Cylinder 


Pressure Pipe 
CEMENT MORTAR COATING IN FIELD STEEL JOINT CENTRIFUGALLY SPUN A simple adaptor ring provides 
the transition between the spigot 
AMERICAN CONCRETE i i 
ends of two different classes of pipe. 
In all classes of reinforced con- 
crete pressure pipe manufactured 
by American, the rubber gasket is 
confined by a joint ring to a definite 
4 groove in the spigot end of the pipe, 
: rt - thus assuring the most positive a 
RUBBER GASKET GasKer safest use of the gasket as a water 
MENT MORTAR POINTED IN FIELD seal under all normal operating 
conditions. 


as Concrete Pipe for Main Water 
Supply Lines, Storm and Sanitary 


Sewers, Subaqueous Pipe Lines 


P.O. Box 3428, Terminal Annex, 
() PIPE AND CONSTRUCTION CO. ) Los Angeles 54, California 


Main Offices and Piant—4635 Fire- 
stone Bivd., South Gate, Calif. 


District Sales Offices and “Plants — Oakland @ San Diego @ Portland, Ore. 


wa 3 is 


coe V economic installation 
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304 cfs. During past 2 yr, due to low 
rainfall, river flow far below this—staggered 
lawn watering and above-avg rainfall in 
critical months averted grave shortage. 
Remedies projected included elec. pumps 
to carry peak loads, 4-mil gal storage reser- 
voir, distr. system improvements, and re- 
placement of open filtered-water basin with 
30-mil gal reinforced concrete covered res- 
ervoir. 3y surface washing of filter sand 
with high-pressure hose and prechlorination 
as required, filter capac. increased from 28 
mgd to as high as 40 for short periods and 
38 continuously. University metering rec- 
ommended but not yet approved. Leak de- 
tection carried on continuously and enlarged 
program in prepn., including constr. of dis- 
trict master recording meter chambers and 
investigation of excessive local flows with 
leak detectors and by house-to-house inspec- 
tions. Subsoil largely gravel and frost pene- 
tration as great as 12’. Extensive freezing 
of mains (laid 9’ below surface) and services 
during extreme winters reduced greatly by 


CONDENSATION 


(Continued from page 66) 


insulating with 2’ of sandy loam above and 
around pipes.—R. E. Thompson 


Water Softening at Edmonton, Alta. F. 
L. Wtr. & Sanit. (Can.), 88:3 :24 
(Mar. ’50). Softening adopted in ’40. 
North Saskatchewan R. water pumped to 
influent well where lime, return sludge, soda 
ash, alum, Cl ammonium sulfate and, when 
necessary, activated C, introduced. Lime 
dosage sufficient to give 50-60-ppm excess 
and pH of at least 10.5 to ppt Mg. After 
passing through flocculator and clarifier, 
CO.,, produced in natural-gas furnace, re- 
duces pH to 9.4-9.8, water then flowing to 
second flocculator and clarifier and subse- 
quently treated again with CO, to reduce 
pH to 8&.7-9.1 and give stable water (as 
judged by Langelier index) before passing to 
sedimentation basin and thence to filters. 
Condenser water from power plant utilized 
to maintain temp. of about 62°F to facilitate 
softening. Either primary or secondary floc- 
culators and clarifiers may be bypassed to 


(Continued on page 70) 


TRANSITE FILTER BOTTOMS 
CUT YOUR FILTRATION COSTS 


THESE FEATURES: 


V consistently-uniform backwash 
V long-lasting materials 


V strong, stable support 


OFFERS SUPERIOR FILTER PLANT 
PERFORMANCE AT LESS COST 


Write for More Information 


FILTRATION ConPoRATiON 


P.O. BOX 1331 * ROCHESTER 3, N. Y. 


FOR MAKING 
SERVICE 
CONNECTIONS 


Skinner Seal Service Saddle for steel, cast 
iron and transite pipe. Single massive bolt 
speeds and simplifies installation. Write 
today for new catalog. 


M. B. SKINNER COMPANY 
SOUTH BEND, INDIANA 


45,No.6 
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ACCURATELY CONTROLS ‘ 
Type $ RATE OF FLOW 
Rate of Flow = OVER LONG RANGES! 


Controller 


Of the most advanced, proven 
design, Simplex Type S con- 
trollers meet all requirements 
of modern filter plants! Look at 
these unmatched advantages: 
Compact design, low weight e Venturi tube type of differential 
Small overall dimensions pressure producer 
Ball bearing mounted valve shaft ¢ Quick starting from open position 
Hydrostatically balanced, pat- e Response to slightest differential 
ented guillotine valves pressure 
e Horizontal or vertical installation «» Extreme accuracy of control over 
e Simple direct action design long ranges 


For bulletin with full information write to the Simplex Valve 
& Meter Co., 6784 Upland Street, Philadelphia 42, Pa. 


SIMPLEX 


VALTE & Berek C0. 


4 
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permit removal of heavy mud accumulation 
during high-turbidity periods and still soften 
to approx. 100 ppm hardness. Finished wa- 
ter chlorinated.—R. E. Thompson 


New Water Tanks Improve Municipal 
Water Supplies. Anon. Wtr. & Sanit. 
(Can.), 88:2:21 (Feb. 50). New 250,000- 
gal elevated welded steel tank at Edmonton, 
Alta., 42’ diam. High-water line 92’ above 
foundation. Diam. of 6 supporting columns 
22” and of riser 6’. Supply from North 
Saskatchewan R., consumption 7-21 med, 
avg 9.5 mgd, by 126,600 pop. Mains 295 
mi, hydrants 1254. New 167,000-gal elc- 
vated welded steel tank at Kincardine, Ont., 
36’ diam., 91' to bottom. Ellipsoidal roof 
and bottom; diam. of 6 supporting columns 
22” and of riser 6’. Supply from L. Huron. 
Avg consumption 27,680 gpd by 2,500 pop. 
through 10 mi of mains. New 125,000-gal 
tank at Meaford, Ont., also supported on 6 
22" columns with 6’ riser. Diam. 32’, high- 
water line 90’ above foundation. At Cayuga, 


Ont., new standpipe 20’ in diam. and 91’ 
high.—R. E. Thompson 


Greater Victoria [B.C.] Water District 
Embarks on Extension Program of Wa- 
ter Works Construction. E. McDonavp. 
Eng. Cont. Rec. (Can.), 63:3:84 (Mar. 
50). District consists of municipalities of 
Victoria, Saanich and Esquimalt and is 
managed by commissioner appointed by ad- 
ministration board. Latter consists of 3 rep- 
resentatives (aldermen) from city and 1 
each from other 2 municipalities. Water 
sold in bulk to municipalities within district 
and retailed in certain unorganized areas. 
Supply from Sooke and Goldstream water- 
sheds. Sooke L.—capac. 3,400 mil gal and 
min. yield 16 mgd—watershed about 20 mi 
from Victoria. Goldstream watershed ad- 
joins Sooke but at higher elevation—series 
of interconnected lakes, capac. 3,600 mil gal 
and min. yield 9.3 mgd. Pipelines deliver 
supply by gravity through intermediate res- 
ervoirs to municipalities. Constr. of larger 


(Continued on page 72) 


ANTHRAFILT 


(Reg. U. S. Pat. Off.) 


As a Modern Filter Medium Has Outstanding 
Advantages Over Sand & Quartz Media 


1. Length of filter runs doubled 
2. Only about one half as much wash water required 
3. Less coating, caking or balling with mud, lime, iron 
or manganese 
Sh out of service less because of shorter wash 
cycle 
Better removal of bacteria, micro-organic matter, 
taste and odor 
Increased filter output with better quality effluent 
Not just the top portion, but the entire bed aids in 
filtering 
- Can be used in all types of filters using a filter 
media 
9. A perfect supporting media for synthetic resins 
10. An ideal filter media for industrial acid & alkaline 
solutions 
11. Decidedly advantag for | of fibrous 
material as found in swimming pool filters 


Additional information, recommendations 
and quotations furnished upon request by 


Palmer Filter Equipment Company 
822 East 8th Street. P.O. Box 1696 
Erie, Pennsylvania 


representing 


Anthracite Equipment Corporation 
Anthracite Institute Bullding, 
Wilkes-Barre, Pennsylvania 


On their reputation for 
performance, Kup- 
ferle Fire Hydrants 
deserve consider- 
ation for any 
installation. 


Full lines for 
public and pri- 
vate installa- 


2 
| 
Q ti 
Send fer 
Specification 
a sheets 
| 
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Another 


FOR 


SMITH-BLAIR.. 


SMITH-BLAIR 


Ductile Iron 
TAPER SEAL 
SERVICE CLAMPS! 


For the first time, the amazing new 
material, ductile iron, is available in the a 26 An of h er 


Ductile iron service clamps offer the impor- 

tant advantages of bronze —at less cost. They __ STEP 
are stronger, more ductile — and have a corro- 

sion resistance that is superior to malleable or 


cast iron. | For the 


Combined with the many advantages of the 


exclusive “Taper Seal’ design — which makes 
possibie a quick, easy installation with a more WATERWO RK 


positive water seal— the Smith-Blair Ductile 


Iron Service Clamps set a new standard for 
the industry! DUSTRY 


¢ Write today for complete information: 


MAIN OFFICE and FACTORY 
537 RAILROAD AVE., SOUTH SAN FRANCISCO 
BRANCH PLANTS: DOWNEY, CALIFORNIA 
GREENSBURG, PENNSYLVANIA 
DISTRIBUTORS IN PRINCIPAL CITIES 


) 
Are! 

BLAIR 
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supply main from reservoirs under way, 
increasing potential supply to 46 mgd. Avg 
daily consumption increased from 10 mgd 
in ’41 to 14 in ’47, max. 21. Avg use by 
105,000 estd. pop. 140 gpcd.—R. E. Thomp- 
son 


Two-Way Radio Useful to Winnipeg 
[Man.] Water Works. N. S. Bussis. 
Eng. Cont. Rec. (Can.), 63:3:74 (Mar.’50). 
Original installation in °47 included 100’ 
tower, 1 station unit and 7 mobile units, 
cost about $6,000. Since then increased to 
18 mobile units. Present cost to equip 
vehicle $600. Operating cost does not ex- 
ceed $600 per yr. Estd. equip. life at least 
7 yr. Benefits include rapid contact with 
crews and foremen, station records available 
to crews, communication after regular work- 
ing hours, improved public relations through 
prompt response to emergency calls, reduc- 
tion in no. of vehicles required, more eco- 
nomical operation. Initial reaction of crews 
unfavorable but feeling of suspicion dispelled 


Main-Line Meters 


HERE might be a dozen 

items you will want to in- 
stall when you thumb through 
the pages of the NEW Spar- 
ling Catalog of Water Meter- 
ing and Control Equipment. 
Even one might save you a 
lot of money! 

This Bulletin 313 is yours 
for the asking. A postcard 
will do, but be sure to give 
your name, title, department 
and address. 


It’s a catalog you NEED! 


LOS ANGELES 54.. 


WHAT’S NEW in 


626 Broadway 

101 Park Avenue 

6 Beacon Street 

1932 First Avenue 
Reserve Loan Life Bidg. 
Oo 


6 East 1ith St. 


and advantages realized in short time.— 


R. E. Thompson 


Grid System of Great Lakes Water Sup- 
ply for Inland Cities of Ontario. ANon. 
Wtr. & Sanit. (Can.), 88:8:28 (Aug. ’50). 
Report of committee of Ontario legislature 
on conservation. Sources of supply of 354 
municipalities in province with public water 
works systems are: wells 110, lakes 98, 
springs 40, rivers 116. Southwestern On- 
tario peninsula surrounded by water on all 
but northeastern side. Hence, watersheds 
relatively small and surface water, except 
for lakes, limited. Almost half of 4,500,000 
pop. dependent upon subsurface water, level 
of which receding. Urban and industrial 
use should be regulated to protect prior 
rights and provide equitable distr. Refor- 
estation, restoration of certain swamps to 
original use, proper land use, and reservoirs 
for dual purpose of flood control and re- 
charging of underground sources important. 
Well drillers licensed and required to submit 
pertinent data on all wells drilled. Grid 
system for supplying water from L. Huron 
and L. Erie to municipalities of southwestern 
Ontario merits detailed study. Stream pol- 
lution also of serious concern. Sewer sys- 
tems found in 197 municipalities with total 
pop. of 2,750,000, 83 of which have no treat- 
ment plant. Countries rarely combat menace 
of pollution vigorously until it threatens to 
destroy them. Ontario, particularly southern 
portion, fast approaching that precarious 
position.—R. E. Thompson 


New Elevated Tank at Sarnia [Ont.] 
Increases Distribution Pressures. ANon. 
Eng. Cont. Rec. (Can.), 63:3:72 (Mar.’50). 
System supplies chlorinated St. Clair R. 
water to Sarnia, Point Edward and adjacent 
areas in Sarnia Township. Pop. 28,379, 
consumption 3.7-7.3 mgd, 153 gped. Do- 
mestic services 6,250, industrial and com- 
mercial 283, only latter metered. Mains 
63.7 mi, hydrants 362. Pressure at sta. 70 
psi, in mains 54-60. Pump drive elec., gaso- 
line engine and diesel. New 0.5-mil gal tank 
all welded, radial-cone bottom and ellipsoidal 
roof, supported on 8 cylindrical columns. 
Height 110’, head range 25’, diam. 67’, riser 
8’, columns 30”, Painted Al—R. E. Thomp- 


son 


(Continued on page 74) 
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REDWOOD 
WEDGES 


TRENCH 
POURED 


BELL & SPIGOT 
Or 
PRECALKED 


or 


Select any of these three types of joint when you order 

~ McWane-Pacific Super-DeLavaud Cast Iron Pipe, 18-foot 

laying lengths. All three types of joint are tried and tested 
through years of service. 

The two joints illustrated above (Precalked and Boltite) 
are available in all sizes of McWane-Pacific Super DeLavaud 
pipe. Precalked Joint has all of the joint materials (lifelong 

redwood wedges and pure virgin lead) placed in the bell at 
our foundries. All you do is ‘‘socket and calk it.” 

3o0ltite is a bolted, flexible joint, designed on the stuffing 
box principle. The thick gasket is compressed by the bolted 
gland until the joint is bottle-tight. 

McWane-Pacific pipe also is available in 2-inch and 
24-inch diameters, 18-foot laying lengths. Write or wire— 


McWANE Cast Iron Pipe Company PACIFIC STATES Cast Iron Pipe Co. 
Birmingham, Ala. Provo, Utah 
Pipe Sizes 2” thru 12” es Sizes 2” thru 24” 


Sales Offices Sales Offices: 


Birmingham 2, Ala..........P. O. Box 2601 Provo, Utah . ‘ . P. O. Box 18 
Chicago 1, Ill 333 North Michigan Ave. Denver 2, Colo... de "30m Witte ind 
New York 4, N. Y...... . 80 Broad Street Sa A 8s La omer A. 

... 501 Portlan rust 
Kansas City 6, Mo.. 1006 Grand Avenue Waterworks Equip’t Co. 


Dallas 4, Texas 3200 Maple Avenue > . 1806 Smith Tower Bidg. 
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New Water Supply Proposals for Regina 
and Moose Jaw [Sask.]. C. R. Forsperc. 
Wtr. & Sanit. (Can.), 88:1:24 (Jan. °50). 
Supply of Regina derived from artesian flow 
in Boggy Creek area (2.75 mgd), Mallory 
Springs (0.75) and Mound Springs (1.5). 
Avg consumption by 65,000 pop. 5 mgd (77 
gpd) in 48. Storage (30 mil gal) equalizes 
high demand. Moose Jaw consumption in 
*48, by 23,000 pop., 1 mgd (44 gpcd), approx. 
60% from Caron area, 30% from Sandy 
Creek wells, and 10% from 3 other ground 
water sources. Caron project completed in 
’40—water pumped from South Saskatche- 
wan R. flows in canal 65 mi to Caron under- 
ground storage reservoir, from which it is 
withdrawn by sand points and pumped to 
city. Canal cannot be operated during 
winter and, as ground storage limited, other 
sources necessary. Many investigations and 
reports during past 40 yr, all recommending 
South Saskatchewan R. as source of supply 
for 2 municipalities, which are approx. 40 
mi apart. Proposed scheme to pump water 
from river about 100 mi northwest of Re- 


American Meter 


INTERCHANGEABILITY 
Cuts Costs 


Individual parts as well as entire 

assemblies of Buffalo AMERICAN 

Water Meters can be interchanged. 

Repairs are made quickly at low 

cost. Stocks held at a minimum. 
Write for details. 


BUFFALO METER 
COMPANY 


2914 Main Street 
Buffalo 14, New York 


gina, carrying it by canal to Summit (90' 
above low river water level) and thence by 
natural river channel down Qu’Appelle Val- 
ley to storage in Buffalo Pound L., 15 mi 
long, 0.5 mi wide and only 12’ (max.) deep. 
Capital cost $6-8,000,000 and annual cost 
about 10% of that amt. Estd. avg demand 
in ’80 11.5 mgd. With at least 3 days’ stor- 
age in each city, required capac. in ’80 15.5 
med for pipelines and 17 for treatment plant, 
to which water from lake would be lifted 
260’. Lime-soda softening (2.5¢ per 1,000 
gal) advisabie as avg hardness of river 
water 190 ppm, and probably considerably 
higher at plant. Avg estd. evapn. and 
seepage losses 19 mgd. Water would be 
pumped from river during summer period 
of approx. 200 days. Capac. for ’80 require- 
ments and 10,000 acre-ft for irrigation in 
Qu’Appelle Valley is 70 med, initial installa- 
tion 60 mgd. Estd. project can be built in 
2 yr. Development of river for irrigation 
being considered and, if proceeded with, 
pumping at river ultimately unnecessary. 
R. E. Thompson 


6 Reasons why 


PALMER SURFACE 
WASH SYSTEMS 
are specified by 


water works engineers 7 


. Prevent Sand Beds From Cracking. 
- Eliminate Mud Balls. 

- Save Wash Water. 

. Lengthen Filter Runs. 

. Higher Rates of Filtration. 

. Better Tasting Water. 


Write today for Bulletin 451 and a list of woter 
purification plants that have gone modem. 


TUART 


of 
- 
— 
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ferri- 


y!! 


You Can Expect These 


Advantages With Ferri-Floc- 


1. Rapid Floc Formation 5. Bacterial removal ~ 
2. Taste and odor 6. Manganese Gnd 
control Silical removal 


3. Color removal 7. Turbidity removal 


4. Ease of operation 8. Economy 


Ferri-Floc has the ability to coagulate waters and wastes over 
wide PH Ranges and wiil provide excellent floculation in soft- 
ening systems. 
SULPHUR-DIOXIDE is effectively used for de- 
chlorination in water treatment and to re- 
move objectionable odors remaining after 


purification. 


—_— COPPER SULPHATE will control about 90% of 
Tra 


the micro-organisms normally encountered 


in water treatment plants more economically 


— Send card or letter to Ten 


nessee Corp, Gront Building than any other chemical. 
Atlante, Georgio 


TENNESSEE CORPORATION 


Flor WA 


617-29 Grant Building, Atlonte, Georgia 


TEMMESSER CORPORATION 


IS A — 
COR 
BETTER 
2 fer ri- 
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Section Meetings 


: The Annual Spring Meet- 
ing of the New York Section was held 
at the Mark Twain Hotel, Elmira, on 
Wednesday through Friday, April 15-17, 
1953. The total attendance was 355. 

Thursday morning an inspection trip 
was made to the American LaFrance and 
Foamite Co. Experimental Station. The 
group found the demonstration of meth- 
ods of fire fighting and equipment inter- 
esting and educational. The meeting of- 
ficially opened at luncheon on Thursday 
with an address of welcome by Mayor 
Emory Strachen of Elmira. Special ar- 
rangements were made for a ladies’ lunch- 
eon at the Baron Steuben Hotel and a 
tour of the Corning Glass Museum and 
the Steuben Ware Plant. 

“Field Surveys” were discussed by 
Charles J. Knoener, district manager of 
the Pitometer Co., who stressed their im- 
portance as a prerequisite for efficient 
operation and design of distribution sys- 
tems. Two color films were shown: 
“Metallizing,” presented by Howard Van- 
derpool of the Metallizing Engineering 
Co., and “Made to Measure,” illustrating 
the importance of the water meter in the 
home, business, and industry, presented 
by W. H. Johnson, water meter super- 
visor, Rockwell Mfg. Co. 

“A Report on New York State Comp- 
trollers’ Committee on Water Resources”’ 
was given by James C. Harding, Com- 
missioner of Public Works, White Plains, 
N.Y. The afternoon was brought to a 
close with a cocktail hour, held through 
the courtesy of the Water & Sewage 
Works Manufacturers Assn. This pleas- 
ant opportunity for every one to get to- 
gether, meet the new members and 


discuss common problems is an increas- 
ingly popular feature of the New York 
Section Meetings. 

After the Annual Banquet, held in the 
Mark Twain Hotel, the “Twaintones,” a 
singing group from Elmira College, en- 
tertained the group with a selection of 
spirituals and ballads. Charles Capen, 
president of AWWA, presented Life 
Membership Certificates to Richard An- 
kener, of Long Island City, and James 
C. Harding, White Plains. 

Al Frank of the National Water Main 
Cleaning Co. discussed the activities of 
the Japanese Water Works Assn. and the 
interest of its members in the progress of 
the AWWA in the United States. 

Harry E. Jordan, AWWA Secretary, 
has been selected as the Section’s re- 
cipient of the Fuller Award for the com- 
ing year. After these selections were 
announced, every one gathered in the 
Show Boat Room for a social hour spon- 
sored by the Water and Sewage Works 
Manufacturers Assn. 

Friday, after a hearty breakfast, S. P. 
Carman, consulting engineer of Bing- 
hamton, led the Round Table Conference 
which provided an opportunity for all to 
voice their opinions on: high chlorine de- 
mands, the areas in which research is 
needed, and operator-developed labor-sav- 
ing devices and methods. 

KIMBALL BLANCHARD 
Assistant Secretary-Treasurer 


Nebraska Section: The seventh annual 
meeting of the Nebraska Section was 
held April 16-17 at the Cornhusker Hotel, 
Lincoln. As is the custom of the section, 
the meeting was w with 


On - 
3 
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WORTHINGTON - GAMON 


WATCH DOG 


age 


The meter used by 
thousands of munic- 
ipalities in the U.S. 
3. 


“Watch Dog” models 
- made in standard 
capacities from 20 g.p.m. 

up: frost-proof and split 
_ case in household sizes. 

Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and so many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch 


WORTHINGTON-GAMON.- 
METER DIVISION 


Worthington Corporation 


0 6 SOUTH STREET, NEWARK 5, NEW JERSEY 


OFFICES IN ALL PRINCIPAL CITIES 


| 
| WATER METERS 
—lc(<éi 
\\\\ * 4 
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the Utilities Section of the League of 
Nebraska Municipalities. ‘Total regis- 
tered attendance was 224, of which 40 
were members of the Nebraska Section, 
representing almost half the section mem- 
bership. A special feature of this year’s 
meeting was the inauguration of a Ladies’ 
Program which was patronized by 36 
wives. Continuation of this activity is 
planned for next year. 

Attendance during the presentation of 
the technical program was exceptionally 
good and it is felt that a midmorning and 
midafternoon break, during which coffee 
and a snack were served, was responsible. 

The technical program on Wednesday 
consisted of the following papers: ‘Mid- 
west Power Pool and Its Operation” by 
Clarence Minard, assistant general man- 
ager, Omaha Public Power District, 
Omaha; and ‘Dependence ‘of Lificoln’s 
Well Supply Upon the Platte River,” by 


assistant professor of 
Univ. of Nebraska, 


E. Bruce Meier, 
civil engineering, 
Lincoln. 

Thursday morning a paper on “Water 
Transmission Ability of Underground 
Gravels in Lincoln’s Well Field” was 
given by Alden Metcalf, Engineering 
Dept., Lincoln. On Friday, the session 
began with a discussion of “Deep Well 
Turbine Pumps” by Bert Gurney, Gurney 
& Assoc., Omaha. “Stream Pollution 
Legislation and Sewer Service Charges” 
was discussed by D. R. Hill, superintend- 
ent, Water & Light Dept., Hastings, and 
a panel discussion on “Utility Costs Ex- 
perienced in Highway Changes” was pre- 
sented by John W. Cramer, moderator ; 
Glen Walker; and G. G. Holmes. 

The membership of both organizations 
enjoyed a luncheon address by Morrison 
B. Cunningham, AWWA president-elect. 
The banquet, held the first evening, pro- 


(Continued on page 80) 


For Public Water Fluoridation 


Sodium Si licofluoride—98% 


(Dense Powder) 


Sodium Fluoride—97% 


(Dense Powder or Granular) 


White or tinted blue 
Minimum of dust in handling 
Minimum of storage space 


Available in bags and drums 


The AMERICAN AGRICULTURAL CHEMICAL Co. 


50 Church Street, New York 7, N. Y. 


(AA) 

| 

q 


June 1953 JOURN 17 WA 


how to save... 
aquarter million dollars 


A large mid-western city recently was faced with this 
problem. Within eight years after the water treatment 
plant was placed in operation, the submerged steel showed 
active corrosion of alarming proportions — the warning of 
a possible loss of a quarter million dollar investment. 
Various coatings were tested for possible application, but 
none of those tested was considered satisfactory. 


It was then that the ERP man was called in. At approxi- 
mately half the cost of sand blasting and coating, and with 
no surface preparation or long outage time, an ERP ca- 
thodic protection system was installed to protect all sub- 
merged steel in the treatment equipment. After three years 
there has been no further corrosion, and an appreciable 
saving in maintenance has been realized ! 


This is a typical example of ERP at work. Whether your 
corrosion problem involves a tank, basin, deep well, water 
works treatment structure, or pipe line it will be worth your 
while to discuss it with your ERP man. His expert advice 
may save you dollars tomorrow. 


ENGINEERING 
MAINTENANCE © 
INSTALLATION 

EQUIPMENT 


" ELECTRO RUST-PROOFING CORP. (N. J.) 


BELLEVILLE 9, NEW JERSEY 
Represented in Principal Cities in the United States 


Over 15 years of cathodic protection 
engineering, research and development 


O 
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vided fitting circumstances for presenta- 
tion of a recently designed, framed cer- 
tificate of recognition and appreciation to 
all past officers of the section, patterned 
after the certificate originated by the 
Canadian Section. Past officers receiv- 
ing the certificate were: 


Andrew S. Reiff, Chairman, 1947-48 
Guy E. Bell, Chairman, 1948-49 

Vern Livingston, Chairman, 1949-50 
Clarence Burdick, Chairman, 1950-51 
Ralph H. Lancaster, Chairman, 1951-52 
Harry L. Morris, Chairman, 1952-53 
Lon D. Wright, Vice-Chairman, 1950-51 
D. L. Erickson, Director, 1944-47 

John C. Detweiler, Director, 1947-50 
John W. Cramer, Director, 1951-53 

and Secretary-Treasurer, 1948-50 

Carl L. Fisher, Secretary-Treasurer, 


1947-48 


One of the highlights of the meeting 
was the pleasure derived by all in at- 
tendance in seeing Harry L. Morris from 
Blair receive the Fuller Award nomina- 
tion for 1953. He is one of the section’s 
favorites and a deserving recipient of 
this top recognition. 
E. Bruce MEIER 
Secretary-Treasurer 
Arizona Section: The Arizona Sec- 
tion held its Annual Meeting jointly with 
the Arizona Sewage & Water Works 
Assn. at the famous San Marcos Hotel 
in Chandler on April 16-18, 1953. It 
was a most unusual setting for the con- 
ference as the San Marcos is famed for 
its beautiful grounds with all the different 
flowers in full bloom, a large swimming 
pool (open to all guests), its patio of 
comfortable chairs and tables, and its ex- 
cellent golf course. All technical ses- 
sions were held in the “Garden Room.” 
The meeting was called to order by 
Chairman M. P. Goudy and Mayor Otho 
L. Dixon gave a most cordial address of 
welcome to the members. With A. L. 
Frick presiding, the technical sessions 
were begun by Harvey F. Ludwig of the 


Public Health Service, Washington, D.C., 
who as usual proved an_ interesting 
speaker, discussing “Algae Symbiosis.” 
The paper, “Choosing the Appropriate 
Differential Producer in Main Line Me- 
tering,”’ was then offered by E. J. Walten- 
spiel of Builders-Pacific, Inc., and, after 
a discussion period, the session adjourned 
for lunch. 

Thursday had been set as the “No Host 
Day,” and there was no section luncheon ; 
members were guests at lunch of the 
various manufacturers’ representatives. 

Harold W. Yost presided over the after- 
noon session, at which was presented a 
symposium on four types of pipe for wa- 
ter works: “Concrete Pipe” by Elliott E. 
Brainard of the American Pipe & Con- 
struction Co.; “Steel Pipe” by Walter E. 
Cates of Consolidated Western Steel Co. ; 
“Cast-Iron Pipe” by Clark Webb of Pa- 
cific States Cast Iron Pipe Co.; and 
“Asbestos-Cement Pipe” by A. W. Miller 
of Johns-Manville Co. After a_ lively 
discussion of the afternoon papers, the 
session adjourned. 

The manufacturers’ representatives held 
open house for the members and guests 
hefore the “No Host Dinner” and all had 
a pleasant evening visiting and renewing 
old friendships. 

The Friday session opened with John 
Carollo presiding and the first paper, 
“Can We Design Better Valve Boxes?” 
was presented by John F. Rauscher, en- 
gineer of the Tucson water works. “The 
A B C of Electricity” was next discussed 
by Paul Rist, project engineer, Arizona 
Public Service Co. It proved to be an 
extremely educational presentation given 
in language every operator could under- 
stand. 

John Schaefer, civil engineer of Yost 
& Gardner, gave a continuation of his 
paper of last year entitled “Simple Hy- 
draulics—Phase 2.” “Simple Tests for 
Sewage and Water Treatment Plants” 
was given by Alice L. Mathis, Chemist, 
Div. of Water & Sewers, Phoenix. 

Soth the paper and the demonstrations 
were highly commended. After a short 
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PHILADELPHIA, PA. 


DELIVERS WATER CHEAPER 


Philadelphia Dresser-Couples 
2-mile steel main in expanding 
program of general waterworks 
improvement. 


In adding to many miles of Dresser- 
Coupled steel mains laid since the 
War, Philadelphia engineers again 
recognized the outstanding advan- 
tages of this type of construction. 
These twin steel lines will meet the 
requirements of central and southern 
Philadelphia. 

Dresser-Coupled steel mains are a 
sound investment. The beam strength 
of steel pipe, plus the nonrigidity of 
both pipe and couplings, assures a 


husky, flexible, permanently tight line. 
Modern glass-smooth linings sustain 
high carrying capacity.  Dresser- 
Coupled installations fit in well with 
existing structures . . . are readily 
adaptable for future changes. 

Actual installation is fast and rela- 
tively simple. Lighter weight steel 
pipe is easier to handle. Long pipe 
lengths mean fewer joints. Small 
crews, with a minimum of | skill, 
supervision and heavy equipment, 
make joints faster, surer. The result— 
lower cost, maintenance-free lines. 


BE SURE you get the best line at the best 
price. Always putsteel pipe and Dresser 


~ Dresser Manufacturing Division, 
DR ) % NY K R € Ot PLINGS 59 Fisher Ave., Bradford, Pa.(One 
~ of the Dresser Industries). 
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discussion of the morning papers, the 
session adjourned. 

Friday morning the ladies were taken 
on a tour of the valley, including Scotts- 
dale, which is known as “The West’s 
Most Western Village.” In the after- 
noon card tables were set up for those 
who hadn’t entered the golf tournament, 
while others took advantage of the swim- 
ming pool. 

The Association dinner was held Fri- 
day evening in the San Marcos dining 
room, with Chairman Goudy presiding. 
Dale L. Maffitt, AWWA vice-president, 
was guest speaker of the evening. His 
subject, ‘Water Problems,” was enthusi- 
astically received by an Arizona audience, 
which does know what “water problems” 
are. Byrl Phelps of San Diego officiated 
as toastmaster. 

With John Girand presiding, the Satur- 
day morning session was opened by Wil- 


liam Corey and his talk on “The Corey 
Sleeves.” The next paper, “The Barmi- 
nutor,’ by Miles Lamb of the Chicago 
Pump Co., described a new piece of equip- 
ment. Leigh O. Gardner of Yost & 
Gardner discussed “Types of Wells for 
Water Works.” The last paper of the 
morning session was “Biofiltration” by 
William Budd, engineer for the Dorr Co. 
After a discussion of the papers, the 
session adjourned. 

A business luncheon was held and of- 
ficers for the 1953-54 year were elected. 
They are: chairman—Walter C. Harford ; 
vice-chairman—Phil J. Martin Jr.; Sec- 
retary—M. V. Ellis; and director (three- 
year term)—R. Gail Baker. The report 
of the Fuller Award Committee was read 
by Chairman A. W. Miller, who an- 
nounced Harold Winans Yost as the 
recipient. The committee’s selection was 
warmly approved by the members as Har- 
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KLETT SUMMERSON 


ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 

Can be used for any de- 

termination in which color 

or turbidity can be devel- 

oped in proportion to sub- 

stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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Now there’s a pipe with all the 
features that have been only 
dreams for centuries . . . CAR- 

LON plastic pipe! It is extremely 
lightweight (only Veth as heavy as steel) 
. curves around obstructions and fol- 
lows uneven ditches . . . is fast and 
economical to install . . . and is guaran- 
teed forever against rot, rust and 


* 
THE FIRST electrolytic corrosion. 
REAL PIPE Flexible CARLON plastic pipe is fur- 


nished in lengths up to 400 feet and 
THAT IS PLASTIC! requires fewer fittings. Permanent in- 
stallations can be made in only a frac- 
tion of the time required for metal pipe. 
As a result of nonwetting property and 
smooth interior, CARLON plastic pipe 
\ iy ser has exceptional flow characteristics. Be- 
: cause there’s no interior build-up, flow 
rate remains constant. 


EB; 


CARLON PRODUCTS CORPORATION 
Pioneers in Plastic Pipe 


Canada: Micro Plastics, Ltd., Acton, Ontario @ Export: H. E. Botzow, New York, N. Y 
10300 MEECH AVENUE CLEVELAND 5, OHIO * 
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old Winans Yost has been extremely gen- 
erous of his time for years. When this 
was a small struggling organization, bills 
had a mysterious way of being marked 
“paid” when received. 

The Saturday afternoon session, with 
R. Gail Baker presiding, opened with a 
paper, “Clouds and the Story They Tell,” 
by Louis R. Jurwitz, meteorologist in 
charge of the Phoenix Weather Bureau. 


canasta games and also to the lucky ones 
in the golf tournament. Gifts were pre- 
sented to Mrs. Walter C. Harford for her 
excellent work in planning and handling 
the ladies’ entertainment, and to Olive B. 
Hungate and Fern B. Gray, who handled 
the registration desk so efficiently and 
pleasantly. 

The annual initiation of members in the 
“Select Society of Sanitary Sludge Shov- 


The members learned (or should have) 
how to interpret what the clouds are say- 
ing. Art Beard, civil engineer of Head- 
man, Ferguson & Carollo, gave the last 
paper of the meeting, on “Water Ham- 
mer,” discussing its causes and methods 
of elimination. 

The manufacturers held an enjoyable 
cocktail hour before the dinner dance on 
Saturday evening with Chairman Goudy 
presiding and “Dusty” Miller holding the 
post of toastmaster. Prizes were awarded M. V. 
to the winners of the ladies’ bridge and Secretary-Treasurer 


elers” was held with W. H. Wisely in- 
ducting Dale L. Maffitt, Walter C. Har- 
ford, L. E. Northrop, John Schaefer, and 
M. V. Ellis into the society. A. L. Frick 
was called to the speakers’ table and pre- 
sented Lou E. Northrup with the Asso- 
ciation’s certificate of Life Membership. 
Dancing to an excellent orchestra lasted 
until 1:00 am thus bringing to a close 
a most successful meeting. 
ELLIs 


LIMITORQUE 


VALVE CONTROLS 


ase 


From coast to coast, hundreds of LimiTorque Controls 
are in service in water works and sewage disposal plants 

for automatic or push-button operation of valves up to 
120 inch diameter. Why is acceptance so widespread? . 
Because LimiTorque Operators are designed to provide _ 
dependable, safe and sure valve actuation at all times. | 
LimiTorque is self-contained and is applicable to all 7 
makes of valves. Any available power source may be — 
used to actuate the operator: Electricity, water, air, oil, — 
gas, etc. 

A feature of LimiTorque is the torque limit switch which © 
controls the closing thrust on the valve stem and pre- 
vents damage to valve operating parts. 


Write for Catalog 


PHILADELPHIA GEAR WORKS, Inc. 
ERIE AVENUE and G STREET, PHILADELPHIA 34, PA. 
New York © Pittsburgh © Chicege ° 


Heusten © Lynchburg, Ve. 
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Here’s Dual Economy— 


HAYS DUO-STOP . . . Corporation Stop and saddle 
combined for installation on small service lines. 

HAYS Main Drilling Machine . . . an economical 
device for drilling the main, through the Duo-Stop or 
other types of Corporation Stops. 


complete Water Works line made by HAYS. 


Write for literature or ask “The Man from Hays” 


Water Works Products 


HAYS MANUFACTURING CO. 
ERIE, PA. 


ERFECT 
TEAM 
L 
ve These only two of the hundreds of iten the He 
i 
/ 
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Do you have 
these SOLVAY 

TECHNICAL 


If your work involves the treatment of hooklet consisting of 50 pages of aids 
water and sewage, you should have to the selection of equipment for various 
copies of these Solvay Technical and industrial applications is being distributed 
Engineering Service Bulletins. Bulle- by Allis-Chalmers Mfg. Co., 1026 S. 70th 
tin 5 covers properties and handling St Milwaukee. Wi Fully illustrated 
of Soda Ash; Bulletin 7 gives the 
properties plus handling information the booklet includes general information 
on Liquid Chlorire. Bulletin 8 dis- about motor types, special features of 
cusses alkalies and chlorine in the induction, synchronous, and d-c motors, 

treatment of municipal and industrial 
water, while Bulletin 11 talks about 
methods of analyzing water. These generator sets. 
Bulletins are available 
on request; there’s no A pi 

1 w ac 41S > 
cost. Use the coupon to tr thav oo achine > de scribed 
get your copies. in a leaflet of the Municipal Signal & 

Supply Co., Ltd., 12050 Reed Blvd., 

Montreal 9, Que. The unit, which may 

also be used for thawing hydrants, is 

trailer-mounted and operates on regular 
commercial power. 


=, 


and a-c or d-c generators and motor- 


Sprayed metal finishes for tanks, filter 
troughs, and other surfaces exposed to 
corrosion are described in a folder avail- 
able from Metal-Cladding, Inc., 128 Lake- 
view Ave., Buffalo 1, N.Y. The firm 
uses the Metco metallizing process to coat 
such surfaces with pure zine or aluminum. 
The coating is applied to desired thick- 
ness in the field. 


I understand there is no cost 


Please send me copies of the Solvay 
Technical Bulletins I have checked 


below. 
Bulletin No. 8—Alkalies and Chlorine in the 


Treatment of Municipal and Industrial Water 


{]) Bulletin No. 11—Water Analysis 


Ion exchange softener units made by 
Graver Water Conditioning Co. are de- 
scribed in a 12-page bulletin, WC-108, 
available from Dept. 110-8 of the com- 
pany at 216 W. 14th St.. New York 11, 
N.Y. Both sodium and hydrogen cycle 
units are included, and the workings of 
the various types are explained. A sec- 
tion of the bulletin, which is entitled 
“Zeolite Water Softeners,” is devoted to 
the types of ion exchangers commercially 


Allied Chemical & Dye Corporation 
61 Broadway, New York 6, N. Y. 


Bulletin No. 5—Soda Ash 
Bulletin No. 7—Liquid 


Chlorine 


SOLVAY PROCESS DIVISION, 


available. 
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FOR WATER SOFTENING ... TURBIDITY AND COLOR REMOVAL 
.. INDUSTRIAL WASTE TREATMENT... 


with independently-operated mixing, ; 


flocculation, stilling and sedimentation zones 


The CLARIFLOW gives control over each individual function of controlled 
reaction stage flocculation, vertical clarification and positive slurry thickening , 
and removal. 
Initial mixing and reaction done in an isolated mixing tank insuring complete # 
reactions. 
Exclusive multiple, tangential diffusers simultaneously and equally distribute Bay! 
flow to avoid “tendencies” and initiate slow flocculation. a 
Recirculation of precipitate for catalyzing purposes is positive and controllable. or 
Erratic “Blanket Filtration” is not practiced. 
Thickeners used to scrape settled slurry to the blow-off point. = 
Exclusive Balanced multiple surface weir troughs make efficient use of short — 
detention periods and insure clarified overflows. 


MIXING & REACTION ZONE 


SLURRY THICKENERS & COLLECTORS 


WALKER PROCESS EQUIPMENT INC. 
FACTORY + ENGINEERING OFFICES » LABORATORIES 


= AURORA, ILLINOIS 
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Pipe handling tools of the Erie Tool 
Works, Erie, Pa., are featured in a new 
catalog, No. 353, available on request. 
The line of plumbing tools includes pipe 
wrenches, threading tools, cutters, and 
vises. 


Chlorine feed and control equipment 
of Everson Mfg. Corp., 214-16 W. Huron 
St., Chicago 10, Ill., is discussed in some 
circulars available from the company. A 
selection of controls and capacities is 
available. Also included are descriptions 
of Everson swimming pool accessories. 


Analytic instruments of Photovolt 
Corp., 95 Madison Ave., New York 16, 
N.Y., are shown in Bul. 100, a folder just 
issued. The Lumetron line of photoelec- 
tric colorimeters and various photometer 
and densitometer models are included in 
the catalog. 


Swimming pool filtering and recircu- 
lating equipment is the subject of a 12- 
page booklet, Bul. WC-109, released by 
Dept. 63-9, Graver Water Conditioning 
Co., 216 W. 14th St., New York 11, N.Y. 
Among components described are chemi- 
cal feeders, pumps, filters, and heaters. 


Hard rubber pipe and fittings for han- 
dling corrosive chemical solutions are de- 
scribed in a folder distributed by Ameri- 
can Hard Rubber Co., 93 Worth St., 
New York 13, N.Y. Known as Ace 
Tempron, the pipe is made of a new 
3una-N hard rubber. 


Soil conditioning for erosion control 
by means of a mobile spray unit is de- 
scribed in a 12-page booklet available 
from the Organic Chemicals Div., Mon- 
santo Chemical Co., St. Louis 1, Mo. 
The unit described was designed to spread 
seed, fertilizer, and soil conditioner in a 
single operation. The booklet is intended 
to describe the method, rather than to 
offer an outfitted vehicle, although the 
company offers its help in developing 
units to meet specific needs. 


A catalog of Double-X Mechanical 
Joint Pipe centrifugally cast by the 
American Cast Iron Pipe Co., Birming- 
ham 2, Ala., has just been issued. It 
contains 44 pages of descriptive infor- 
mation, specifications, and dimensions. 
The company offers Mono-Cast pipe in 
diameters from 3 to 48 in. 


Multi-stage, split-case centrifugal 
pumps in the Type TU and TUT lines 
offered by Peerless Pump Div., Food Ma- 
chinery & Chemical Corp., 301 West Ave. 
26, Los Angeles 31, Calif., are described 
in Bul. B-1400, available from the com- 
pany. Type TU pumps utilize two stages 
with capacities up to 3,000 gpm and heads 
up to 800 ft; type TUT use three, four, 
or five stages with high loop crossovers 
between stages to offer capacities up to 
1,400 gpm or heads up to 1,600 ft. In- 
ternal crossovers are used in the two- 
stage pumps of 4-in. discharge size or 
less; the rest use the external high loop 
to connect stages. 


Uniformity 


MACHINE BLENDED 


SELF-CAULKING 
JOINT COMPOUND 
FOR 


NORTHROP & COMPANY, INC. 
SPRING VALLEY, N. Y. 


BELL & SPIGOT 
CAST IRON 
WATER PIPE 


¢ 

gO m 


MITH VALVE 


WITH “O” RING SEAL 


“O” Rings replace conventional packing and re- 


oe 


duce maintenance to a minimum. The lower “O” 


Ring is the pressure seal, the upper “O” Ring the 
dirt seal. The specially compounded rubber plas- 
tic “O” Rings do not deteriorate and insure a 


long life pressure seal. 


All Smith Valves can be equipped with “O” Ring - 
Seal Plates. Write for details. a 


TWh THE A.P. SMITH MFG. CO. 


EAST ORANGE. NEW JERSEY 
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Activated Carbon 
Industrial Chemical "Sales Div. 
Permutit Co 


Aerators (Air Diffusers): 
American Well Works 
Infilco Inc. 

Permutit Co. 


Air Compressors: 

Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine Co. 

Morse Bros. Mchy. Co 

Worthington Pump & Mach. Corp. 

Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 

Anhydrous: 

Div. 


Ammonia, A 
General Chemical 
Ammoniators: 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc 


Brass Goods: 
American Brass Co. 
M. Greenberg's Sons 
Hays Mfg. Co. 
James Jones Co. 
Mueller Co. 

A. P. Smith Mfg. Co 


Carbon Dioxide Generators: 
Infilceo Inc 

Walker Process Equipment, Inc. 
Cathodic Protection: 

Electro Rust-Proofing Corp 
Cement Mortar Lining: 
Centriline Corp 
McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 


Warren Foundry & Pipe Corp. 


Chemical Feed Apparatus: 
Cochrane Corp. 
Infilco Inc. 

Omega Machine Co. 

ers Iron Fdry.) 

Permutit Co 
Proportioneers, Inc. 
Ross Valve Mfg. Co. 
Simplex Valve & Meter Co 
Wallace & Tiernan Co., Inc 


Chemists and Engineers: 
(See Prof. Services, pp. 25-29) 
Chlorination Equipment: 
Builders-Providence, Inc. 
Proportioneers, Inc 

Wallace & Tiernan Co, Inc 
Chlorine Comparators: 
Hellige, Inc. 

Klett Mfg. Co 

Wallace & Tiernan Co., Inc. 
Chiorine, Liquid: 

Solvay Process Div. 

Wallace & Tiernan Co., Inc. 
Pipe: 


(Div., Build- 


Clamps and Sleeves, 
James B. Clow & Sons 
Dresser Mfg. Div. 

M. Greenberg’s Sons 
James Jones Co. 

McWane Cast Iron Pipe Co. 
Mueller Co. 

Pacific States Cast Iron Pipe Co. 
Rensselaer Valve C 

Skinner, M. B., 

A. P. Smith Mig. 

Smith-Blair, Inc. 


Clamps, Bell Joint: 
Carson-Cadillac Co. 
James B. Clow & Sons 


Dresser Mfg. Div. 
Skinner, M. B., Co. 
Smith-Blair, Inc. 


Clamps, Pipe Repair: 
James B. Clow & Sons 

Dresser Mfg. Div. 

McWane Cast Iron Pipe Co. 
Pacific States Cast Iron Pipe Co. 
Skinner, M. B., Co. 
Smith-Blair, Inc. 

Warren Foundry & Pipe Corp. 


Clarifiers: 

American Well Works 

Belco Industrial Equipment Div. 

Chain Belt Co. 

Cochrane Corp. 

Dorr Co 

Graver Water Conditioning Co. 

Infilco Inc 

Vermutit Co 

Walker Process Equipment, Inc. 

Cleaning Water Mains: 

Flexible Underground Pipe Ciean- 
ing Co. 

National Water Main Cleaning Co. 

Condensers: 

United States Pipe & Foundry Co. 

Contractors, Water Supply: 

Boyce Co., Inc. 

Layne & Bowler, Inc 

Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc 

Infileo Inc. 

Simplex Valve & Meter Co. 

Sparling Meter Co., Inc. 

Copper Sheets: 

American Brass 

Copper Sulfate: 

General Chemical Div 

Phelps Dodge Refining Corp. 


Tennessee Corp. he 
Corrosion Control: 
Calgon, Inc 
Dearborn Chemical Co. | 
Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 

Philadelphia Gear Works, Inc. 
Smith-Blair, Inc. 
Dor 

ies Bros Mchy. Co. 

Southern Pipe & Casing Co. 
Engines, Hydraulic: 

Ross Valve Mfg. Co 

Engineers and Chemists: 

(See Prof. Services, pp. 25-29) 
Feedwater Treatment: 
Allis-Chalmers Mfg. Co. 

Belco Industrial Equipment Div. 
Calgon, Inc 

Cochrane Corp. 

Dearborn Chemical Co. 

Graver Water Conditioning Co. 
Hungerford & Terry, Inc. 

Infileo Inc 

Permutit Co 

‘Pump & Mach. Corp. 
Ferric Sulfate: 

Tennessee Corp 

Filter Materials: 

Anthracite Equipment C orp. 
Johns-Manville Corp. 

Infilco Inc. 
Northern Gravel Co. +“ 


Permutit Co. 


Filters, incl. Feedwater: 


Cochrane Corp. 


Pump: 


Dorr Co 
Infileo Inc. 


Morse Bros. Mchy. Co. 
Permutit Co 


Refinite Sales Co. 
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Roberts Filter Mfg. Co. 

Ross Valve Mfg. Co. 

Filtration Plant Equipment: 

Chain Belt Co. 

Cochrane Corp. 

Filtration Equipment Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Permutit Co. 

Roberts Filter Mfg. Co. 

Stuart Corp. 

Welsbach Corp., 
Div 

Fittings, Copper Pipe: 

Dresser Mfg. Div. 

M. Greenberg’s Sons 

Hays Mfg. Co. 

ames Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co. ih 

Fittings, Tees, Ells, ete.: 

American Cast Iron Pipe Co. 

Carlon Products Corp. 

Cast Iron Pipe Research Assn. 

James B. Clow & Sons 

Crane Co. 

Dresser Mfg. Div. 


Build- 


Ozone Processes 

James Jones Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co 

United States Pipe & Foundry Co 

Warren Foundry & Pipe Corp. 

R. D. Wood Co 

Flocculating Equipment: 

Cochrz Corp. 

Permutit Co. 

Stuart Corp. 

Walker Process Equipment, Inc 

Fluoride Chemicals: 

Blockson Chemical Co. al 

Omega Machine Co. 

Wallace & Tiernan Co., Inc. 

Furnaces: 

Jos. G. Pollard Co., Inc 

Gages, Liquid Level: 

Builders-Providence, Inc 

Infileo Inc 

Simplex Valve & Meter Co 

Builders-Providence, Inc. 

Infilco Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. 

Chicago Bridge & Iron Co 

Pittsburgh-Des Moines Steel Co 

Gaskets, Rubber 

James B. Clow & Sons _ 

Gates, Shear and Sluice: 

Armco Drainage & Metal Products, 
Inc. 

James B. Clow & Sons 

Morse Bros. Mchy. Co. 


McWane Cast Iron Pipe Co. 

Chain Belt Co. 

Dorr Co. 

American Agricultural Chemical Co. 
Fluoride Feeders: 

Furnaces, Joint Compound: 

Gages, Loss of Head, Rate of 
Sparling Meter Co., Inc. 

Northrop & Co., Inc 

Mueller Co. 


Pacific States Cast Iron Pipe Co. 
Infileo Inc. 
Builders-Providence, Inc. 
Northrop & Co., Inc. 

Flow, Sand Expansion: 
Gasholders: 
Smith-Blair, Inc 
R. D. Wood Co. 


Index of Aduertisers’ Products 
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You Can’t Beat Steel Pipe 
= for Strength 


Bethlehem Tar-Enameled Steel Pipe is widely used for water and sewage service 
because of its resilience, resistance to shock and corrosion, and leakproof joints. 
But the most important reason for its popularity is its great strength, which is 
evident in the chart below. 

The chart shows the theoretical working and bursting pressures for various 
pipe diameters and thicknesses. The pressures shown are based upon the use of steel 
conforming to ASTM Specification A-283, Grade B, having a minimum ultimate 
tensile strength of 50,000 psi. When exceptionally severe working pressures are 
encountered, the use of higher strength steel is recommended for greater economy. 
The nearest Bethlehem office will be pleased to supply complete information. 


THEORETICAL INTERNAL PRESSURES OF STEEL PIPE 


1/4in. 5/16in. in. 7/16 in. 1/2 in. 


max | MIN | | max | MIN | | max | MIN max | MIN max | MIN 
wr | WRK BURST WT | WRK BURST) WT | WORK BURST) WT WORK BURST WORK BURST 
LB/FT | PRESS | PRESS LB/FT PRESS PRESS | LB/FT | PRESS PRESS LB/FT PRESS PRESS PRESS | PRESS 

| pst | PSI PSI PSI | PSI PSI Psi PSI 

| 365 | 1135 1420 93 1700 | 109 | 640. 1985 2270 
1300 1560 585 1820 2080 
1040 1250 475 1455 17 | 1670 
870 1040 395 1210 1390 
745 890 335 


780 


695 
625 

| 520 } 359 
| | 450 412 


The recommended minimum wall thickness is approximately the pipe diameter 470 
divided by 165. Pipe having this diometer-thickness ratio, when bockfilied 
and properly tamped, will withstond ony depth of cover 
for buried pipe, the recommended minimum thicknesses ore shown im- 
mediotely above heovy black line. 


r 


= internal pressure, psi BETHLEHEM STEEL COMPANY 
= thickness, in. BETHLEHEM, PA. 


allowable unit stress = On the Pacific Coast Bethlehem products are sold by 
60% x 27,000 (yield point) Bethiehem Pacific Coast Steel Corporation. Export 
16,000 psi Distributor; Bethlehem Steel Export Corporation 


= radius of pipe, in 


BETHLEHEM WATER PIPE 


' 
DIAM 
22 J 
24 | 
30 
= 
42 
“48 «137. 170 520] 171 210 650 203 236 «268 «330 
54 i | 192 260 810 303 295 925 
| 214 235 730 336 265 835 
72 | 195 605 408 220 695 
84 | 170 520] 470 | 190 | 595 
% 4559539 165 520 
120° 669 | 135 | 415 
pETHLEHEY 
STEEL 
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Gears, Speed 

DeLaval Steam Turbine Co 

Philadelphia Gear Works, Inc. 

Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co 

Wallace & Tiernan Co., Inc. 

Goosenecks (with or without 
Corporation Stops): 

James B. Clow & Sons 

Hays Mfg. Co 

James Jones Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 

Hydrants: 

James B. Clow & Sons 

Darling Valve & Mfg. Co. 

M. Greenberg's Sons 

James Co. 

Kennedy Valve Mfg. Co. 

John C. Kupferle Foundry Co. 

M & H Valve & Fittings Co. 

Mueller Co. 

Pacific States Cast Iron Pipe Co. 

A. P. Smith Mfg. Co 

Rensselaer Valve Co. 

R. D. Wood Co. 

Hydrogen lon Equipment: 

Hellige, Inc 

Wallace & Tiernan Co., Inc. 

Ion Exchange Materials: 

Cochrane Corp. 

Hungerford & Terry, Inc. 

Infileo Inc 

Permutit Co. 

Refinite Sales Co. 

Roberts Filter Mfg. Co. 

Rohm & Haas Co. 

Iron Removal Plants: 

American Well Works 

Belco Industrial Equipment Div. 

Chain Belt Co. 

Cochrane Corp. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infilco Inc. 

Permutit Co. 

Roberts Filter Mtg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div 

Jointing Materials: 

Atlas Mineral Products Co. 

Hydraulic Development Corp. 

Leadite Co., Inc. 

Northrop & Co., Inc. 

Joints, Mechanical, Pipe: 

American Cast Iron Pipe 

Carson-Cadillac Co. 

Cast Iron Pipe Research Assn. 

James B. Clow & Sons 

Dresser Mfg. Div 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co. 

Warren Foundry & Pipe Corp 

R. D. Wood Co. 

Leak Detectors: 

Jos. G. Pollard Co., Inc. 

Lime Slakers and Feeders: 

Dorr Co. 

Infilco Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Magnetic Dipping Needles: 

W. S. Darley & Co. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 

Meter Couplings and Yokes: 

Badger Meter Mfg. Co. 

Dresser Mfg. Div. 

Ford Meter Box Co. 

Hays Mfg. Co. 


ADVERTISERS’ PRODUCTS 


Hersey Mfg. Co. 

Jones Co. 

fueller Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Smith-Blair, Inc. 

Worthington-Gamon Meter Co. 

Meter Reading 
Books: 

Badger Meter Mfg. Co. 

Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 

Meters, Domestic: 

Badger Meter Mfg. Co ; 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co 

Pittsburgh Equitable Meter Div. 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co 

Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc 

Infilco Inc 

Simplex Valve & Meter Co 

Sparling Meter Co., Inc. 

Meters, Industrial, 
celal: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Builders-Providence, Inc. 

Hersey Mfg. Co 

Neptune Meter Co 

Pittsburgh Equitable Meter Div. 

Simplex Valve & Meter Co 

Sparling Meter Co., Inc. 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 

Mixing Equipment: 

Chain Belt Co. 

Infilco Inc 

Walker Process Equipment, Inc. 

Ozonation Equipment: 

Welsbach Corp., Ozone Processes 
Div 

Pipe, Asbestos-Cement: 

Johns-Manville Corp 

Keasbey & Mattison Co. 

Pipe, Brass: 

American Brass Co. 

Pipe, Cast Iron (and Fittings): 

American Cast Iron Pipe Co 

Cast Iron Pipe Research Assn 

James B. Clow & Sons 

Crane Co. 

McW: ane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

United States Pipe & Foundry Co 

Warren Foundry & Pipe Corp. 

R. D. Wood Co. 

Pipe, Cement Lined: 

Cast Iron Pipe Research Assn 

James B. Clow & Sons 

McWane Cast Iron Pipe Co. 

Pacific States Cast Iron Pipe Co. 

Southern Pipe & Casing Co. 

United States Pipe & Foundry Co. 

Warren Foundry & Pipe Corp 

R. D. Wood Co. 

Pipe Coatings and Linings: 

The Barrett Div. 

Cast Iron Pipe Research Assn 

Centriline Corp. 

Dearborn Chemical Co. 

Koppers Co., Inc. 

Pipelife, Inc. 

Reilly Tar & Chemical Corp. 

Southern Pipe & Casing Co. 

Warren Foundry & Pipe Corp. 

Pipe, Concrete: 

American Concrete Pressure Pipe 
Assn. 
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American Pipe & Construction Co. 

Lock Joint Pipe Co 

Universal Concrete Pipe Co 

Pipe, Copper: 

American Brass Co 

Pipe Cutting —* 

James B. Clow & Sons : 

Ellis & Ford Mfg. Co 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg Co 

Pipe Jointing Materials; see 
Jointing Materials 


Pipe Locators: 
W. S. Darley & Co. 
Jos. G. Pollard Co., 


Pipe, Plastic: 

Carlon Products Corp. 

Kraloy Plastic Pipe Co., Inc. 
Pipe, Steel: 

Armco Drainage & Metal Products, 


nc. 

Bethlehem Steel Co. 

Southern Pipe & Casing Co. 

Pipelines, Submerged: 

Boyce Co., Inc. 

Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co 

Warren Foundry & Pipe Corp. 

Potentiometers: 

Hellige, Inc 

Pressure Regulators: 

Allis-Chalmers Mfg. Co. 

Mueller Co. 

Ross Valve Mfg. Co. 

Pumps, Boiler Feed: 

DeLaval Steam Turbine Co. 

Peerless Pump Div., Food 
Machinery Corp 

Pumps, Centrifugal: 

Allis-Chalmers Mfg. Co. 

American Well Works 

DeLaval Steam Turbine Co. 

Economy Pumps, Inc. 

Morse Bros. Mchy. Co. 

Peerless Pump Div., Food 
Machinery Corp 

Worthington Pump & Machinery 
orp. 

Pumps, Chemical Feed: 

Infilco Inc. 

Proportioneers, Inc 

Wallace & Tiernan Co., Inc il 

Pumps, Deep Well: 

American Well Works 

Byron Jackson 

Layne & Bowler, Inc 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Diaphragm: 

Dorr Co 

Morse Bros. Mchy. Co. 

Pumps, Hydrant: 

W. S. Darley & Co. 

Jos. G. Pollard Co., Inc 

Pumps, Hydraulic Booster: 

Ross Valve Mfg. Co. 

Pumps, Sewage: 

Allis-Chalmers Mfg. Co. 

DeLaval Steam Turbine Co. 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery 

Pumps, Sump 

DeLaval Steam P Turbine Co 

Economy Pumps, Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Pumps, Turbine: 

DeLaval Steam Turbine Co 

Layne & Bowler, Inc 

Peerless Pump Div., Food 
Machinery Corp. 


4 
4 
q 
4 
_ 
4 
® 


June 1953 «JOURNAL AWWA 


This interesting assembly consists of a 20 inch Rensselaer valve with 
reducing and increasing sections for installation in a 30 inch pipe line. 
The integral type gear case is designed for the working pressure of the 
valve and is packed with oil for lifetime service. 
There is no need for a concrete vault for valves equipped with integral 
type gear cases. Just install valve boxes, shovel back the dirt and for- 
get it, for this is the Rensselaer double disc valve with the well known 
wedge action. On closing, when the gates reach a position opposite their 
seats, the powerful wedging action presses them squarely and firmly 
against their seats. It is impossible to damage the stem threads or throw 
the stem out of alignment, and the gates open and close easily. 
The valve you buy today should serve faithfully for many years. Why dard 
not provide maximum insurance against future maintenance costs by 
putting in Rensselaer valves in the first place? 


R e VALVE COMPANY, 


A SUBSIDIARY OF NEPTUNE METER COMPANY 
Sales representatives in principal cities 


P&R 93 

Cutting Valve Costs for alifeti 

Cutting Valve Costsforalitetime 

e 

TROY, N. Y. 

E VALVE FIRE HYDRANTS DUARE BOTTOM VALVE K VALVE AIR R 
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Recorders, Gas Density, COs, 
NHa, 802, ete.: 

Permutit Co 

Wallace & Tiernan Co., Inc. 

Recording Instruments: 

Infileo Inc 

Sparling Meter Co., Inc. 

Wallace & Tiernan Co., Inc 

Reservoirs, Steel: 

Chicago Bridge & Iron Co 

Pittsburgh-Des Moines Steel Co 

Sand Expansion Gages; see 
Gages 

Sleeves; see Clamps 

Sleeves and Valves, 

James B. Clow & Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

Sludge Blanket Equipment: 

Cochrane Corp. 

Permutit Co 

Soda Ash: 

Solvay Process Div. 

Sodium Hexametaphosphate: 

Chemical 
Calgon, Inc 

Softeners: 

Belco Industrial Equipment Div. 

Cochrane Corp. 

Dearborn Chemical Co. 

Dorr Co. 

Graver Water Conditioning Co. 

Hungerford & Terry, Inc. 

Infileo Inc 

Permutit Co 

Refinite Sales Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Worthington Pump & Mach. Corp. 

Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infileo Inc. 

Permutit Co. 

Tennessee Corp. 

Standpipes, Steel: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Stee! Co 

Steel Plate Construction: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co 

Pittsburgh-Des Moines Steel Co 

Stops, C _ and Corporation: 

Hays Mfg. Co 

James Co. 

Mueller Co. 

A. P. Smith Mfg. Co 

Storage Tanks; see Tanks 

Strainers, Suction: 

James B. Clow & Sons 

M. Greenberg's Sons 

R. D. Wood Co 

Surface Wash 

Permutit Co 

Swimming Pool Sterilization: 

Omega Machine Co. (Div.. Build- 
ers Iron Fdry.) 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 

Welsbach Corp., Ozone Processes 
Div 

Tanks, Steel: 

Bethlehem Steel Co. 


Equipment: 


ADVERTISERS’ PRODUCTS 


Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co 


Tapping Machines: 
Hays Mfg. Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 


Taste and Odor Removal: 

Cochrane Corp. 

Industriai Chemical Sales Div 

Infilco Inc. 

Permutit Co. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 

Welsbach Corp., Ozone Pro 
Div 

Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, Inc. 

Wallace & Tiernan Co., Inc 

Turbines, Steam: 

DeLaval Steam Turbine Co 

Worthington Pump & Mach. Corp. 

Turbines, Water: 

DeLaval Steam Turbine Co 


Valve Boxes: 

James B. Clow & Sons 

lord Meter Box Co. 

M & H Valve & Fittings Co. 
Mueller Co. 

Pacific States Cast Iron Pipe Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

R. D. Wood Co 


Valve-Inserting 

A. P. Smith Mfg 

Valves, Altitude: 

Davis Mfg. Co 

Ross Valve Mfg. Co., Inc 

Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

Crane Co. 

M. Greenberg’s Sons 

M & H Valve & Fittings Co. 

Mueller Co. 

Rensselaer Valve Co. 

R. D. Wood Co. 

Valves, Detector Check: 

Her ey Mfg. Co 

Valves, Electrically Operated: 

Belco Industrial Equipment Div 

James B. Clow & Sons > 

Crane Co. 

Darling Valve & Mfg. Co. 

Davis } Mig Co. 

Ken: iedy Valve Mfg. Co 

M & H Valve & Fittings Co. 

Mueller Co. 

Philadelphia Gear Works, Inc 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co 

Valves. Float: 

James B. Clow & Sons 

Davis Mfg. Co. 


esses 


Machines: 
Co 


Ross Valve Mfg. Co., Inc. 
Valves, Gate: 
James B. Clow & Sons 

Co 
Dresser Mfg. Div. 
James Jones Co. 
Kennedy Valve Mfg.Co 


Crane Co. 
Darling Valve &*Mfg. 

M & H Valve & Fittings Co 
Mueller Co. 
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Pacific States Cast Iron Pipe Co. 


Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 
Oper- 
ated: 
James B. Clow & Sons 
Crane Co. 
Davis Mfg. Co. 
Kennedy Valve Mfg. Co. 
M & H Valve & Fittings Co. 
Philadelphia Gear Works, Inc 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co 
Valves, Large Diameter: 
James B. Clow & Sons 
€rane Co. 
Davis Mfg. Co. Bs 
Kennedy Valve Mfg. Co 
M & H Valve & Fittings Co. ; 
Rensselaer Valve Co. 
P. Smith Mfg. Co 
R. D. Wood Co 
Crane Co. 
Davis Mfg. Co. 
Ross Valve Mfg. Co 
James B. Clow & Sons 
Crane Co. 
Darling Valve & Mfg. Co. 
M & H Valve & Fittings Co. 
Mueller Co. 
Rensselaer Valve Co. 
R. D. Wood Co 
Waterproofing 
Dearborn Chemical Co. 
Water Softening Plants; see 
Softeners 
Water Supply Contractors: 
Water Testing Apparatus: 
Hellige, Inc. 
Wallace & Tiernan Co., Inc 
Allis-Chalmers Mfg. Co. 
American Well Works 
Belco Industrial Equipment Div. 
Chicago Bridge & Iron Co 
Dearborn Chemical Co. 
Dorr Co 
Hungerford & Terry, Inc. 
Infileo Inc 
Permutit Co. 
Roberts Filter Mfg. Co 
Walker Process Equipment, Inc 
Wallace & Tiernan Co., Inc 
Div 
Worthington Pump & Mach. Corp 
Well Drilling Contractors: 
Wrenches, Ratchet: 
Dresser Mfg. Div 
Zeolite; see lon 


Valves, Hydraulically 
Darling ag & Mfg. Co. 
Mueller Co. 
R. D. Wood Co. 
Darling Valve & Mfg. Co. 
Mueller Co. 
Valves. Regulating: 
Cc 

Valves, Gwing Check: 
M. Greenberg’s Sons 
A. P. Smith Mfg. Co. 
Inertol Co., Inc 
Layne & Bowler, Inc 
Water Treatment Plants: 
Chain Belt Co. 
Graver Water Conditioning Co. 
Pittsburgh-Des Moines Steel Co 
Welsbach Corp., Ozone Processes 
Layne & Bowler. Inc 

Materials 


Exchange 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1950 Membership Directory. 


| 
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%Proportioneers% 
design permits ad- 
juystment of feeding 
rate while feeder is 
in operation. 


Famous ‘’See-Thru’’ 
plastic measuring 
chamber — corrosion- 
proof, for practically Roller or ball bear- 
any treating chemical — : ings on all rotating 
or slurry. shafts. 


“Oil bath” lubrication 


3 —change the oil once a One-piece mechanism 
ear—no grease cups or i i 
ube fittings to worry of Meehonite 


about. 


Get Bulletin 1225-1 for full details on %Proportioneers% Heavy 
_ Duty CHEM-O-FEEDER, the chemical proportioning pump that’s built 
better to serve better. Consult your telephone directory or write to 
%PROPORTIONEERS, INC.%, 365 Harris Ave., Providence 1, R. |. 


JOURNAL AWWA P&R 95 
(a 
| *Furnished complete with all installation accessories. q | 
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30 YEARS GIVE PROOF 
of Dependability / 


writes: J. F. Bearden, Superintendent, 
of ri 
Department of Water Supply, Walhalla, South Carolina 


~ 


‘nn Town of Walhalla 


Department of Water Supply 


er supply or the To 
take an active par’ city Counc 
advisory capacity to the deps 


wn 

4] has re 

J am taking this opportunity to express 

organization my grateful thanks for the co 


to use 
s 


era 
organization my 


In closings may 
To yo 


services 
tinued successe 
sincerely: 


The 
for Service, Quality 
erformance in Water Meters 


ROCKW 
ELL MANUFACTURING COMPAN 
Y 
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Rockwell manufacturing company 
prvice a5 superinten” 
’ 
and the entire rockwell 
ion and service extended 
recali the tsburen Meters with 
your mr. Taylors qTnat was you nave exc jusivelY 
used product for that long, YU really @PP sciate the quality and 
. dependability puilt gnto your meters and I nave never once nad reason 
6 eo question choices 
arantendent since 1938, nas been designe” 
wy, Walling will continue 
wisnes for com 
. J, Fe Bearcen 
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It takes 


There is no “‘magic formula’ for 
solving your water treatment prob- 
lem. The answer must be found by 
an analysis of the variables .. . raw 
water composition, rate of flow, re- 
sults required and local conditions. 
Taming the “Big Muddy,”’ mak- 
ing Missouri River water usable, 
called for an analysis by the con- 
sulting engineers of the specific 
problem at Council Bluffs, Iowa. 
Solution is the 16 MGD water 
treatment plant shown here. Pre- 
sedimentation, where approximately 
95% of the turbidity is removed, is 
handled by two 100’ dia. Dorr Pre- 
sedimentation Clarifiers shown at 
the top of the photo. Following ad- 


a 


ting Engineers: Burns & McDonnell! Engineering Co., 


Kansas City, Missouri. 


dition of chemicals, ma jor treatment 
takes place in a unique and efficient 
arrangement of parallel 
units, each including 
Flocculators in a 


or series 
two Dorrco 
basin approxi- 
mately 60’ x 73’, followed by quies- 
cent sedimentation in two 70’ Dorr 
Squarex Clarifiers. One Dorrco Flash 
Mixer is used at the head end of the 
first stage, another of the low lift 
type for the second stage when op- 
erated in series. 


*Flocculator and Squarex are trademarks of The Dorr Company, 


Reg. U. S. Pot. Off. 


“Bitter tools TODAY te mest tomorrows damand 


WORLD -WIDE RESEARCH - 
THE DORR COMPANY + 


Offices Associoted Componies of Representotives in principal cities of the world 


ENGINEERING + 
ENGINEERS + STAMFORD, 


| 


A unique feature of 
the Presedimentation 
Clarifiers is a specially 
designed “ice hood” 
supplied for cold 
weather operation. 
The influent area is 
covered so that in win- 
ter months heat can be 
introduced to effec- 
tively prevent any ice 
formation. 


Every day, nearly 8 
billion gallons of 
water are treated by 
Dorr equipment. 


EQUIPMENT 
CONN. 


more than a 
or water sa 
treatmen; at 
s 2s 


Jointed for 
Permanence 


LEADITE 


_ Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—-but the joints also must be 

tight, flexible, and long lived,—-else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “‘jointing material’ used for bell and spigot Water 
_ Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
- and that is just why so many Engineers, Water Works Men 

and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only ene a —_ 
durable joint,——but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75", 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 


a 
| 
; 


